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Two case histories 


How 2 companies improved 
production by changing to 


STANICUT Cutting Oils 


\G 
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Here are reports on two companies that have recorded (1) increases 
in production (2) better machine performance (3) longer tool life 
(4) money saved by switching to a Stanicut Cutting Oil suited to 

their operations. You can get similar results. 


a3, a 

2 ~ 
Operator George Laverdiere and Standard Oil lubrication engineer, 
Leland J. Loomis, examine piece just off Cincinnati centerless grinder. 
Lee Loomis is another man who knows how to advise on metalworking 
problems. Lee has had ten years’ experience in such work, has an en- 


gineering degree from Tri-State College and has graduated from 
the Standard Oil Company’s Sales Engineering School. 


Dearborn Centerless Grinding Co. 

uses STANICUT Oil 126 BCS 
Difficult-to-grind stainless steel was the problem at 
Dearborn Centerless Grinding Company. Wheel load- 
ing and wheel break-down were such that soluble type 


oils weren't satisfactory. For this reason, Dearborn be- 
gan using Stranicut Oil 126 BCS. 


Company management found it secured these six im- 
portant benefits by changing to Stanicut Oil 126 BCS 
in grinding operation: 

1. Better finishes. 

2. More pieces obtained per wheel dress. 

3. Superior wheel life obtained on profile jobs. 

4. Harder wheels could be used. 

5. Finer grit wheels could be used. 


6. More stock per pass could be removed. 


Get more data on Stanicut Cutting Oils from your Standard Oil 
industrial lubrication specialist. One of these men is nearby in any 
of the 15 Midwest and Rocky Mountain states. Or write Standard 


Oil Company, 910 South Michigan Avenue, Chicago 80, Illinois. 


G. A. Brevik Manufacturing Company 
uses STANICUT Oil 137 BCS 


G. A. Brevik Manufacturing Company, Prescott, Michi- 
gan, is the largest producer of carburetor needle valves. 
The company was blending its cutting fluid from four 
different oils. Still they experienced tool breakage and 
ring formation on the surface of the stainless steel they 
were machining. Then one machine was converted to 
Sranicut Oil 137 BCS to test the oil’s suitability for 
this operation. Soon all machines were converted. 


Production increased 25% because of the improved per- 
formance of the machine tool. Cutting oil inventories 
have been reduced from four different oils to one. Tool 
life has been extended. There is no variation in fluids as 
there was when four oils were being blended, and there 
is no messy blending operation. 


Stanicut Oil 137 BCS is ideally suited for severe, high 
speed machining. 


Standard Oil industrial lubrication specialist, Ray Wells, and Stuart 
Bergsma, G. A. Brevik manager, inspect carburetor needle valve. Ray 
recommended plant's switch to STANICUT Oil 137 BCS. He is well 
qualified to make such recommendations. Ray is a graduate of the 
Illinois Institute of Technology with a degree in engineering, and he has 
completed the Standard Oil Sales Engineering School. He has been an 
industrial lubrication specialist at Standard for six years. 
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(Indiana) 
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Plant produces 3800 tons 
of aggregate daily... 





Courtesy — lowa Manufacturing Company, Cedar Rapids, lowe 


COTTA TRANSMISSIONS 


provide dependable power n. i ) 

? £ te ums: 
Here is the kind of work that calls for a Cotta Trans- on ' 
mission . . . where continuous, trouble-free, heavy-duty » 
operation is important. i.e 
This CEDARAPIDS Commander crushing and screen- 
ing plant, operated by the Maudlin Construction 


Company of Webster City, Iowa, on a strenuous 10 If you have a power problem on heavy equip- 
hour schedule, produces 380 tons of minus 14” aggre- ment — cranes, locomotives, drillers, shovels, 


gate every hour. etc. — with input torque ranging from 150 to 


Cotta Transmissions are precision built by specialists 
skilled in the manufacture of heavy-duty power trans- 
missions and gear reducers ...extra assurance of 
dependability and long service. 


2000 foot pounds, Cotta standard or “‘engi- 
neered-to-order’”’ Transmissions will serve you 
better and longer... give you outstanding 
performance at money-saving low cost! 


THIS INFORMATION WILL HELP YOU CGovva 
HEAVY-DUTY 
TRANSMISSIONS 


“Engineered-to-order'’’ 


Diagrams, capacity tables, dimensions, and complete 
specifications sent free on request. Just state your 
problem—COTTA engineers will help you select the 
right unit for best performance. May we work with you? 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 
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Another 50% advance in nickel industry’s production capacity 


Paced by Inco-Canada’s new developments in Manitoba, producers put 
1961 Free World nickel output at 650-675 million pounds a year—up 130% over 1951 


In 1951, the nickel industry of the Free 
World produced about 290 million 
pounds of nickel. 

the over-all output of the 
record high of 450 


Last year, 
industry set a new 
million pounds. 


This was an expansion of more than 
50% im five years: a substantial produc- 
tion boost that indeed benefited industry, 
but only after vital defense and 
government stockpile needs were given 
preference. 

New Inco-Canada developments 
help set new goals 
Right now Inco-Canada, with years of 
exploration behind the project, is push- 


9» 
- 


ing construction at its new Manitoba 
mines: developing in the far North a 
new, big-tonnage nickel-producing area. 


In Ontario, at the same time, Inco- 
Canada is continuing to expand its 
Sudbury capacity. 

In 1961, this should lift Inco-Canada’s 
nickel output to 385 million pounds a 
year. A hundred million more than in 
1956! 

With the steadily increasing capacity 


of all Free World producers, in the next 
four years nickel production should be 
lifted to the all-time high of 650-675 
million pounds a year. 

With 1961 capacity anticipated at 
more than twice what it was in 1951— 
and with continuing exploration—nickel 
users are assured of more nickel in 
their future. 


The International Nickel Company, Inc., 
New York 5, N.Y. 


NCO, International Nickel | 


The International Nickel Company, Inc., 


Company of Canada, Limited (Inco-Canada) 
Selenium and Platinum, 


Iron Ore, Tellurium, 


is the U 


S. affiliate of The International Nickel 
producer of Inco Nickel, Copper, Cobalt, 
Palladium and Other Precious Metals 
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JOB: Cleaning machine tool castings, the Rotor B-3$ 


> Vertical Air Grind id for itself f savi in thi 
Removes metal tM pias in 133 weeks The former 3600 spar electri 


grinder took 40 minutes to remove a pound of metal. 


I ° RESULT: The 6000 rpm B-35 does it in 10 minutes— 
Ny the time saving 75% in grinding time. 


Your nearby Rotor Application Engineer will gladly 
demonstrate this or other new Rotor tools on your job. 
Ask for Bulletin 56. The ROTOR TOOL Company, 
Cleveland 32, Ohio. 


x 
owt 
out 


~ 





© Roter Air Tools: Assembly Tools « Drills + Small Wheel Grinders 
Straight Grinders + Vertical Grinders + Scalers + Chippers » Rammers 
Rotor High-Cycle Electric Tools: Grinders + Polishers +» Sanders 
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Best buy on the market— 
BENDIX-WESTINGHOUSE AIR BRAKES — 
preferred by America’s leading fleet operators! 


Weve bough t HTefeye) trucks 


AND WHEN IT COMES TO AIR BRAKES, WE PREFER 


Beadixffestinghousef 


THE WORLD'S MOST TRIED AND TRUSTED AIR BRAKES 


Weve bought Yeyere trucks 


AND WHEN IT COMES TO AIR BRAKES, WE PREFER 


Beadixkfffcstinghoure! 


THE WORLD'S MOST TRIED AND TRUSTED AIR BRAKES 


MR. JAMES £. MUTRIE, President 
P.B. Mutrie Motor Transportation, Ine 


For twenty-seven years Bendix-Westing- ing number of truck models of all sizes. 


house Air Brakes have been the first choice Chances are good that your trucks, too, 


of truck manufacturers and truck operators 
everywhere, consistently outselling all other 
makes of air brakes combined. In fact, 
recognition of the greater safety, economy 
and dependability of Bendix-Westinghouse 
Air Brakes by truck buyers has resulted in 
their factory installation on an ever-increas- 


offer the many advantages of these power- 
ful brakes. If not. we suggest that vou take 
advantage of the proven preference and 


superiority of Bendix-Westinghouse Air 


Brakes by offering them as factory-installed 
equipment. It’s one sure and easy way to 
add more sales-appeal to vour vehicles! ver 2 compressors, produced over 
; a twenty-seven-year span, stand behind 
the TU-FLO4 Many advanced feature 
guarantee performance ther 
pressor can equal 


Bendix [Ycstinghowe Mp nin BRAKES 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY «© General offices and factory—Elyria, Ohio. « Branches—Berkeley, Calif., and Oklahoma City, Okla. 
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II They select the correct size 
“Hy-Power” Hydraulic Cylinders 


how leading : 
car, truck \ \ X & ARYA 


Hannifin supplies ““Hy-Power"™ Hydraulic Cylinders in 72 to 100-ton capacities 


y, | nd tral er (more in multiple) to exert the force _ when and where you want it. 
©) They mount the cylinders in 


Hannifin ‘'C’’- Frames 


builders 
solve 
production 
riveting 
problems 


W | th The “Hy-Power”’ line includes standard ''C’’-frames in a wide variety of sizes 


and types for portable or stationary use. Or, if your requirements are special, 
Ha ni fi n Hannifin will design and build "'C’’-frames to suit your needs. 
i 4 iS" Power source is the 
HY-POWER exclusive '‘Hy-Power’’ 
Pressure Generator 


H ( li 
y raul ICS Here's Hannifin'’s patented, noiseless pressure 


generator. It’s a compact unit that combines motor, 
pump, oil reservoir, control valves and high- 
pressure intensifier. 


HANNIFIN "HY-POWER” RIVETING if you're looking for a better riveting method— 
whether you need one riveter or fifty—discuss it 
1S THE LONG-TIME STANDARD OF with your Hannifin representative. Meanwhile, get 


THE AUTOMOTIVE INDUSTRY the full story by writing for Bulletin 150. 


HANNIFIN 


~~ Corporatio — ns fay 8 ose he } es om 
and Hydraulic Cylinde ° Hydrash ic Presses * Air Control Valve 
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BULLARD 


YDRA-FEED 


AUXILIARY 
REAR CARRIAGE 
AND TOOLING 


FOR EXTRA WORK REAR TOOL 


PRESSURE 
“DOWNWARD” INSTEAD OF 
UPWARD” AS ON 
CONVENTIONAL 
AUTOMATICS 


TOP 
MOUNTING OF 
TRACER SLIDE 
AND TEMPLATE 











UNOBSTRUCTED 
FRONT VIEW UNEQUALLED 


DESIGN | AVAILABLE IN FOUR SIZES , CHIP 
3 WZ oe HANDLING 


Ruggedness, versatility and high 
production are outstanding advantages 
of the Bullard Hydra-Feed Lathes. 
a : Sizable reductions in finished piece 
AND POWER FOR [im cost are obtained with single 
HEAVY CUTS = a setup machining of a broad 
, USE THIS range of complex shapes. 


COUPON FOR 


Please send me a copy of the 


BULLARD HYDRA-FEED LATHE CATALOG 


NAM 


FULL DETAILS 








To cule ing metal coven nee 





ONE STATE 


when or  BULLARD 





THE BULLARD COMPANY 


286 CANFIELD AVENUE — BRIDGEPORT 9, CONNECTICUT 
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Pick exactly the right steel for any job 


from J&L's complete cold finished line 





steel whorl! production 
increased 22% with 
J&L LEADED STEEL 


Superior uniformity and machinability of J&L 1113 
Leaded Steel enabled this manufacturer to increase 
production from 110 to 140 pieces per hour. Jal 
Leaded Steels give you higher cutting speeds, longer 
tool life, improved finishes. Call your local distributor 


Jones & Laughlin 


..@ great name in steel! Pittsburgh 30, Pennsylvania. 


or write to Jones & Laughlin, 3 Gateway Center, 


MACHINING PERFECTION always starts with the right steel 














Precision + Interchangeability 





TE we Soe LY =Availability 
| 7 S ve ON NEW panty DIE SETS 





oe 





—— 
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Danly leadership in die set 
distribution is made possible 
by the precision with which 
Danly sets are made. Precision 
makes Danly die set compo- 
nents completely interchange- 
able .. . parts can be stocked by 
branch assembly plants or dis- 
tributors throughout the coun- 
try and assembled for delivery 
in any of thousands of com- 
binations as standard die sets 
to meet specific tooling needs. 
No matter where you are, from 
New England to California, 
you get the same Danly preci- 
sion, the same broad selection, 
the same fast service. 


Leading industrial distributors and Danly branch assembly 
plants—located in all major tooling centers—stock Danly Die 
Sets for fast delivery. 


DANLY MACHINE 2100 South Laramie Avenue 
SPECIALTIES, INC. Chicago 50, Illinois 
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Design problem: 
Fastening of removable panels 


Your best answer: 


Economical, easy-to-install QU iICK- LOCK 


=~ 
‘ 


Cin 


Photograph courtesy Divco- Wayne Corporation, Detroit, Michigan 


Among the outstanding design features which have contributed 
to the success of Divco door-to-door delivery vehicles is the sure, 
quick closing and opening of cowlings and panels. To provide easy 
access to engine and transmission, Divco specifies Simmons QUICK- 
LOCK on demountable covers of various shapes and thicknesses. 
QUICK-LOCK has unlimited applications in the electrical and elec- 
In Diveo delive ry trucks, tronic, automotive, appliance, aircraft, and other manufacturing 
fields. Here’s why millions are in use today on many types of valu- 
y YT ‘rT " ‘ _ ; > »9cac 1aA¢ opti ; ; ite , « > ro a 
Ql ICK-LOCK guarantees able equipme nt cases, weather-tight lighting units, voltage regu 
lators, engine panels, and access panels and doors: 
trouble-free opening and closing e A 90-deg. turn locks and unlocks QUICK-LOCK. No special tools 
needed. 
of cowlings and access panels Stud is self-aligning; speeds up mounting and demounting of 
removable panels. 
When unlocked, stud is self-ejecting—easily checked by visual 
inspection. 
Various stud and receptacle types...oval, flush, and wing-head 
studs; easily installed plate and screw-type receptacles. 
Helical spring in stud supports initial load; solid stud part holds 
increased load. 
Design features allow for curved sheet installation, and even 
slight misalignment of holes. 


Maximum economy in production assured by single hole mount- 
Sy 4 [ ee wi oO N ty ing of screw-type receptacle. 
Send today for the Simmons Catalog 
Where does QUICK-LOCK belong in your design? For complete in- 
1749 North Broadway, Albany 1, New York formation and specifications, write for the Simmons Catalog today. 
QUICK-LOCK + SPRING-LOCK * ROTO-LOCK « LINK-LOCK * DUAL-LOCK Samples and free engineering service are available upon request. 
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don’t overlook 


this way to 


save on your 


production costs 


(4 aluminum bronze wear plates for cam dies are 
now being used by the majority of appliance build- 
ers and automotive body makers. Here’s why: You 
save approximately 40% under the cost of expensive 
solid bronze wear plates . . . and you receive com- 
pletely finished wear plates, available from stock, 
ground to + .0005 parallel and flat. By a unique 
cladding process, long-wearing aluminum bronze is 
bonded to a steel base, easily machinable for fitting 


to dies. Drilling or counterboring can be done 
through bronze surface if required. Wherever your 
die has a sliding or cam action, you'll achieve finer 
results with OK aluminum bronze wear plates. Com- 
plete information is contained in our new OK Cata- 
log. For your free copy, write Dept. 58- AB. 


THE OHIO KNIFE CO. 


CINCINNATI 23, OHIO 


SLITTER KNIVES ¢ SHEAR BLADES ¢ BRONZE WAYS ¢ WORK-REST BLADES © CUT-OFF BLADES ¢ SCRAP CHOPPERS ® HARDENED 
SPACERS ¢ BALL RACES © HARDENED WAYS © WEAR STRIPS ¢ GIBS 
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Another Cross First - 





a Transfer-matic 
to Machine One Piece 
Differential Gear Cases 










































Established 1898 


THE co. 
Firel tn Automation 


PARK GROVE STATION « DETROIT 5, MICHIGAN 





























leanefec malic by Cross 
























































Here is another revolutionary development 
by Cross! A new Transfer-matic makes it 
possible to machine and inspect one piece 
rear axle differential gear cases—the first 
time such a part has been processed on 
a transfer machine. 


Two cases are machined at a time as 
they travel a distance of 206 feet through 
30 stations. Rated capacity is 212 pieces 
per hour at 100% efficiency. Operations 
include rough and finish forming the two 
spherical seats for the pinions; rough and 
finish boring and facing the two seats for 
the side gears; drilling, boring and ream- 
ing the pinion shaft hole; drilling and 
reaming the lock pin hole; drilling, cham- 
fering, spotfacing and reaming the twelve 
ring gear mounting holes. 



































A unique feature is the arrangement 
for locating and clamping the pallet fix- 
tures. In each station, elevators lift the 
fixtures from transfer bars into engage- 
ment with locating pins and stop buttons 
fixed in the overhead bridge structures. 
Individual wedges then back up the ele- 
vators to secure the pallets. After cutting, 
the elevators lower the pallets onto the 
transfer bars, which carry them to the 
next station. 


Other features include construction to 
JIC Standards, hardened and ground 
ways, complete interchangeability of all 
standard and special parts, pre-set cut- 
ting tools and Cross Machine Control 
Units which program tool changes to re- 
duce machine downtime. 





How new cushioning medium makes 


Sant eg piping. On eyprnowe 
3 hand operation 2 


WO. Sle Airfgam., 
molded all-one- 
piee — flwer 

oprrations Kan 


> 
How Long can thio \" i 
outside belstin Reep 
Wo ohape 2 ‘ 


~ 
FOR THE LIFE OF 
THE CAR. Its 


Permansitly molded Aifpam. 





Thio owe Lease ia fine but where 
doto one put the mechaniom 7 


WHERE IT BELONGS. Tnolded Airfoam seat tushiona Take 
Ar Gece depth han the. Conventional Apringa dnd padding 
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dream seats practical 


—and creates new R-O-O-M, 
new comfort, new appeal! 


LIMITED INTERIOR SPACE needn’t limit your creative think- 
ing about seating. 

That is—if you make the most of the wonderful new freedom 
of design offered by full-depth AIRFOAM. 


For full-depth AIRFOAM is so much more than an unusually 
comfortable cushioning alternate! 

Molded to your specifications, AIRFOAM is a completely different, 
astoundingly versatile cushioning medium that eliminates bulky 
components. It allows you to do things not possible with conven- 
tional methods. New things—inspiring things—sales-minded 
things—and because of the unique advantages of AIRFOAM, for- 
ever practical! 

Some of the best names in the industry have repeatedly broad- 
ened their scope by consulting AIRFOAM Development Engi- 
neers. Perhaps we can answer some key questions for you. 
Goodyear, Automotive Products Dept., Akron 16, Ohio. 


CROSS SECTION COMPARES OLD AND NEW SEAT CONSTRUCTION: 


Solid areas show space saved by 
full-volume AIRFOAM seat-units. 


Av 


woe ov GOODFYEAR 


THE WORLD'S FINEST, MOST MODERN CUSHIONING 


Airfoam-T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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ITH today’s higher highway cruising 

speeds and heavier payloads, Thompson's 
revolutionary new hydraulic Truck Retarder 
... light, compact and powerful .. . now pro- 
vides an extra safety margin for trucks and 
tractors of any size. 


New Thompson 


The Thompson Truck Retarder works 
COMPLETELY INDEPENDENTLY of the 
vehicle's service and emergency brakes! 


automatic Truck Retarder 


The efficiency of a more dependable braking 
system .. . due to the use of this Thompson- 
developed auxiliary braking system ... means 
less costly wear and tear on the service and 
emergency brakes. This results in fewer road 
breakdowns .. . less time in repair shops... 
and lower maintenance costs and longer truck 
life for truck and fleet owners. 

For complete technical information 
write, wire or phone Michigan Division, 
Thompson Products, Inc., 34201 Van Dyke, 
Warren, Michigan. 


insures extra safety! 


Radical new development means 
greater driver-control on highways, hills and 
dangerous curves...plus longer truck life 


retarder works 














CONTROL VALVE, located in 
the cab and operated by hand, 


LOADING CYLINDER supplies 
retarder fluid which is forced 


REGULAR AIR SYSTEM supplied 


on the vehicle also provides 


HEAT EXCHANGER, located 
within the engine compart- 


THOMPSON RETARDER—‘“‘heart”’ 
of the system. Fluid from 


the air used by the auxiliary 
braking system. As an addi- 
tional safety feature a com- 
pressed air reservoir can be 
applied for emergency use in 
case the regular air system fails. 


supplies air from the service 
brake system to the loading 
cylinder. 


You can count on 


/"p Thompson Products 


MICHIGAN DIVISION: WARREN AND PORTLAND 


under varying air pressures to 
theretarder. Whentheretarde: 
is not required, tiuid is pumped 
back into loading cylinder. 


ment, dissipates the heat 
through the vehicle's cooling 
system 


AUTOMOTIVE 
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the loading cylinder strikes 
against the revolving vanes of 
the rotor, slowing the vehicle 
without use of service brakes, 
leaving them cool for maxi- 
mum efficiency. 


1957 













































Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure 
ports to studs of the zinc die-cast base of its “Masco 500” 
portable tape recorder. 

The rings—which need no grooves—replace nuts, screws, 
cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 
operations, Because a single cracked or broken stud would 
render the entire cast base useless—and with it, all assembly 
completed to that point—the rings also eliminate extremely 
costly rejects. 


Whatever you make, there’s a Waldes Truarc Re- 
taining Ring designed to improve your product... to 
save you material, machining and labor costs. They’re 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 





» TRUARC 


. RETAINING RINGS 


WALDES KOHINOOR, INC. 


47-16 AUSTEL PLACE, L. 1. C. 1, N. Y. 


Waldes Truarc grip rings used on die-cast studs 


_ eliminate threading, tapping, other costly machining — 
| " 













For precision internal grooving and undercutting...Waldes Truarc Grooving Tool! 








Pivot Assembly of shift lever (A) is secured by a single 
Waldes Truarc Grip Ring and washer. Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truarc Grip Ring eliminates that problem: 
it requires no groove and may be seated over the washer at 
any point on the stud, automatically compensating for accu- 
mulated tolerances in the parts, BRAKE ASSEMBLIES (B and C) 
use Grip Rings to secure the brake wheel and spring sub- 
assemblies. Here again problems of critical tolerances ore 
avoided and expensive rejects eliminated. 


different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truare 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


Re Se a ee ee eee 


| Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N.Y. 
| Please send the new supplement No. 1 which 
| brings Truarc Catalog RR 9-52 up to date. 

| (Please print) 

| Name 

| Title 

Company 

| Business Address 

| City Zone .... State 

| 


























WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2, 439, 785; 2, 441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2, ‘491, 310; 2,509,081; 
2,544, 631; 2,546,616; 2,547,263; 2,558,704; 2, 574, 034; 2, 577, 319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 
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Performance... 


New “Roast-Meter” Uses Mallory 


High Temperature Plug and Jack 


An improperly cooked roast of beef, just when im- 
portant dinner guests were in for a special dinner, 
probably created the idea for the ‘“‘Roast-Meter”’ . . . 
but it took Mallory ability and ingenuity to make 
this new kitchen aid a reality. 


A prong is inserted into the heart of the roast—the 
flexible cable attached to this prong is plugged into 
a jack on the oven wall. An accurate reading of the 
inside temperature of the roast is given on an ex- 
ternal indicator. 


The manufacturer’s problem was to find a plug and 
jack assembly that would stand up under severe 
operating conditions, especially under high tempera- 
tures. The performance specifications called for a 
15 to 20 year life potential—in a temperature en- 


Serving Industry with These Products: 


Electromechanical—Resistors © Switches © Tuning Devices © Vibrators 


Zinc-Carbon Batteries 


Welding 


Mercury and 


Metals . 


Electrochemical—Capacitors ¢ 


Metallurgical—Contacts ¢ Special Materials 


Ports distributors in all major cities stock Mallory 


standard components for your convenience. 


vironment that might often reach as high as 550°F. 


To meet this challenge, Mallory adapted their 
standard #85 two-circuit plug to brass-nickel plate 
construction with ceramic insulation. A special ter- 
minal holds the flexible cable connected to the prong. 
The jack assembly was redesigned from the standard 
#702B, and uses Mica-Ramic insulation. 


If your requirements for product design call for a 
similar plug and jack assembly capable of withstand- 
ing high temperatures of household or industrial ap- 
plications, specify Mallory #85 Hi-Temp plugs and 
+702B Hi-Temp jacks. For any components capable 
of withstanding unusual operating conditions, see 
a Mallory engineer—ask for Mallory assistance in 
solving all your special component problems. 


Expect more...get more from 


MALLorY 


INDIANA 








MALLORY & CO. Inc INDIANAPOLIS 6 
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New 


Honeywell 


MecoraK 


thermocouple wire 


Originally designed for atomic energy applications 


now available through your 


MecoPAK wire is the latest development in small-diam- 
eter thermocouples, with emphasis on durability and 
high accuracy. 


Here are some of its features: 


e Allows use of small-diameter thermocouples without protecting tubes at 
very high temperatures. 
Available in either 4 inch or | inch diameter, in lengths from 6 inches 
to 25 feet in 6 inch increments. 
Easily bendable around twice its own diameter—yet will remain rigid in 
lengths up to 12 inches. 
Has protective sheathing of stainless steel or Inconel**—easily stripped 
for making “on-the-job” thermocouples. 
e Available in either Chromel Alumel*** or iron-constantan. 
¢ Ruggedly built to withstand severe mechanical abuse. 
MecoPAK wire is one of the many special pyrometer supplies available with 
personalized service from your HSM (Honeywell Supplies Man). For complete 
details, call the HSM at your nearby Honeywell branch . . . as near as your 
phone. Or write for Specification S001-4. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and 
Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, Ontario. 


MINNEAPOLIS 
*Trademark Minneapolis-Honeywell Regulator Co. H oney we 


**Trademark International Nickel Co 
***Trademark Hoskins Manufacturing Co 


HONEYWELL BROWN — 


Tits wn Controls 








FIR S T to make an Automobile Joint smaller 
—(3-9/16" 
clearance needed by the low floor boards in 


swing diameter) to reduce the 


modern cars. 


F R S T to make the smaller joints stronger 
—(2500 Ibs. ft. torque) to meet the needs of 


higher speed, higher power modern cars. 


FIR S T to make the smaller, stronger joints 


lighter—(20% less than other joints having the 


same torque capacity) to help designers keep 
overall weight down to modern standards. 


FIR S T to make the smaller, stronger, lighter 
joints easier to install—(less parts to handle) to 
save time and money on the assembly line. 

Send a print and specifications of your new 


MECHANICS engineers’ 


mendations how you can give your next car the 


model for recom- 
benefit of these four competitive advantages— 
provided by the new MECHANICS joint de- 


velopment. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner « 2024 Harrison Ave., Rockford, Ili. 
Export Sales: Borg-Warner International 
79 E. Adams, Chicago 3, Illinois 


MECHANICS 
Roller Bearing, \i\\ 


UNIVERSAL JOINTS 


For Cars + Trucks + Tractors + Farm implements * Road Machinery - 


Aircraft + Tanks * Busses and Industrial Equipment 
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THIS OKF 


When ball bearings are invaded by ex- 
ternal dirt, life is cut short. If dirt can get 
in, so can other contaminants...and lu- 
bricant can leak out. 

But when the SKF Red Seal is used... 
dirt and moisture are repelled and lubri- 
cant is positively retained until replaced. 

DuPont Fairprene, the material of the 
Red Seal, remains unaffected by lubri- 
cants, heat, ageing and moisture. Rein- 


is YOUR 


forced by a securely staked steel retaining 
ring, it provides maximum sealing, lightest 
contact, lowest friction—for the life of 
the bearing. 

Designed for use by manufacturers of 
motors, portable tools, household appli- 
ances and other equipment requiring effi- 
ciently sealed bearings. Available in all 
standard S.A.E. widths, fully interchange- 
able with non-sealed bearings. 7783 


SvERv TYPE—EVERY USE 





SKF 


Ball Bearings 

Cylindrical Roller Bearings 
Spherical Roller Bearings 
Tapered Roller Bearings (“Tyson ) 





*Reg. U.S. Pat. Off. Tyson Bearing Corporation 


INDUSTRIES, INC., PHILADELPHIA 32, PA 
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News about 


BEGoodrich Chemical = =r: 


*"Selected for its toughness and flexibility”, reports Stromberg-Carlson Company, a division of General 
Dynamics Corporation, who use the Hycar-phenolic compound for spools carrying electrical windings. 
In the case of the large spool, the pressure of 29,000 turns demands the toughness of this compound. 


Hycar rubber modifies resin to 
give design advantages q of 


Y modifying phenolic resin with Hycar nitrile rubber, 
Durez Plastics Division of Hooker Electrochemical Com- 
pany produces a molding compound with high impact strength | “ASH eae sae 


—excellent toughness and flexibility. 
8 y “Acoustical value important”, reports Garfield Manu- 


Hycar is a versatile material you can use in many ways. Resin facturing Company, who use the compound for relay 
A . : : covers. Rubber-based material deadens sound of relay 
modification is one example. Hycar dry rubber is an excellent operation. 


molding compound. Hycar latex is a superior binding medium, 


and coating material. In all applications Hycar offers excep- 
tional oil and solvent resistance, flexibility with strength, supe- Car 
rior aging and abrasion properties. espanttes ol 


For complete information write Dept. HJ-3 B.F.Goodrich 


Chemical Company, 3135 Euclid Avenue, Cleveland 15, Ohio. Amica Ri her 


Cable address: Goodchemco. In Canada: Kitchener, Ontario. 





B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


BEGoodrich_/ ceon potyinyt materials - HYCAR American rubber and latex » GOOD-RITE chemicals and plasticizers - HARMON colors 
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TYPE NH RELAY 
UP TO SIX POLES 
10 amp, 600 volts 


J 


eseae 


SRESOOCOTENETARH SD, 


ee ee ee 


good for 


MILLIONS 


of operations in 


, 
= 


basic automation controls 


WESTINGHOUSE CONTROL RELAYS 


Where long life and dependable 
relay control of electrical circuits 
are required, Westinghouse Type 
NH relays are ideal. They oper- 
ate efficiently on low current 
from pushbutton stations, tem- 
perature or pressure devices, 
limit switches, photoelectric or 
other controls. 

Case-hardened operating parts 
provide tough, 
wear-resisting sur- 
faces for longer 
operating life. 
Knife-edged mini- 
mum friction bearings, prevent 
binding or delayed action. 
Circuit continuity is further 
guaranteed by neoprene shock- 
absorbing mounting. Fine silver 


You Cam Bf SURE...1F irs 


Westinghouse 


contacts close with firm pressure, 
and low resistance. 

All parts, including coils and 
cores, can be easily removed 
from front. Readily changeable 
for adapting to voltages through 
600 volts. 

Supplied in any combination 
of normally open or closed con- 
tacts...up to six poles. Com- 
binations easily 
changeable in the 
field without addi- 
tional parts. 

Type NH is one 
of a full line of Westinghouse 
relays. 

Westinghouse Electric Corpo- 
ration, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-30257 
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REDUCE REJECTS 


.. With fasteners that assemble easily 


Ferry Cap cuts no corners when it comes 
to accurate threading and close inspection. 
Ferry Cap fasteners assemble smoothly and 
quickly because they are precision made and 
because inspection takes place not once, not 


twice, but at every stage of manufacture 


—from raw material to finished product. 
You'll like the fasteners you get from Ferry 
Cap...and you'll like our speedy delivery, too! 


THE FERRY CAP & SET SCREW COMPANY 


Makers of the famous Countr-Bor® Screw for socket head applications. 
2191 SCRANTON ROAD . CLEVELAND 13, OHIO 


ERRY CAP /s geared fo FASTER SERVICE 
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| IN TRANSPORTATION / 
EQUIPMENT, TOO 















STANDS OUT 


The quality standards and 

specifications of the transportation 

equipment manufactyrers are known to be 
among the most exacting in American industry. 


For this reason, many leading suppliers of 
rolUholasloliha- Mm ol*) Ma iatla @iclale ME igell (aisles 1-+ 
railway cars, trucks, underframes and the 
exciting new air spring suspension (foreground) 
oly ol -Tale MelaMalelaelaMet(-1-1 Mie] m@alle La Sie-lalehiae 


low alloy strip and plate used in their products. 


Other types of steel selected by the industry 
for their high quality are Sharon’s line of 
Solicit i Mceloh to Meolalo Mello ar tig) Mlle Mol(oL-# 





For 0 Years 


a Quality Name 
in Steel 


SHARON STEEL CORPORATION, SHARON, PENNA 


DS, INDIANAPOLIS MiLwe EE PHILADELPHIA, ROCHESTER, SAN FRAN 





s There is NO SUBSTITUTE for a forging: 


3 
‘ 
. 


There is more to the superiority of the 
forged crankshaft than just strength. 


No other method of fabrication can com- 
pare with the forging process for depend- 
ability. The uniformity and predictability 
of physical properties with minimum vari- 
ance from piece to piece or from one loca- 
tion to another in the same piece is assured 
to the greatest degree by modern forging 
practice. 


Top automotive engineers agree that the 
use of a forged crankshaft permits the 
design of a more compact engine which is 


NO SUBSTITUTE for 
Wyman-Gordon Experience 


a decided advantage when thinking in terms 
of limited space available and overall engine 
weight reduction. 


As compression ratios increase and engine 
outputs go up the risk factor must be 
reduced. Again, the uniformity of quality 
in the backbone of the engine, the crank- 
shaft, is most essential and made possible 
only by a forging. 

There is NO SUBSTITUTE for a forging 
and in a forging there is NO SUBSTITUTE 
for WYMAN-GORDON quality and 
experience. 


WYMAN-GORDON COMPANY 


Established 1883 
FORGINGS OF ALUMINUM @ MAGNESIUM @ STEEL @ TITANIUM 


WORCESTER 1, 


HARVEY, ILLINOIS 


MASSACHUSETTS 


DETROIT, MICHIGAN 


Automotive Inpustries, June 1, 1957 








to form a 
single Tully 


fully automated 14-station unit 


series of operations performed 


produces 400 pistons per hour 
maximum flexibility for model changes 


unitized construction 


la Salle Hine, 
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“we have doubled our jn | CALENDAR 


plating production with "am OF COMING SHOWS AND MEETINGS 


UDYLITE Hi-C Bright Nickel” | MITTIN 


First Annual National Aviation 
Trade Show, Monmouth County 
(N. J.) Airport June 
American Gear Manufacturers As- 
sociation, annual meeting, The 
Homestead, Hot Springs, Va 
June 2-5 
SAE Summer Meeting, Chalfonte- 
Haddon Hall, Atlantic City, 
N. J. ee : June 
American Society of Civil Engi- 
neers, national spring conven- 
tion, Buffalo, N. Y ....June 
Technical Personnel Recruiting Ex- 
position, Hotel Sherman, Chi- 
cago, Ill June 8-12 
National Industrial Advertisers As- 
sociation, annual meeting, Wal- 
dorf-Astoria, New York, N. Y 
June 9-12 





ASME Semi-Annual Meeting, Shera- 
ton-Palace Hotel, San Fran- 
cisco, Calif. ... June 9-13 


{ e Western Plant Maintenance & En- 
AGAIN j= LVE gineering Conference and Show, 
° Civic Auditorium, San Fran- 

cisco, Calif : ‘ June 11-13 
Metal Stamping Industry, national 


conference, Hotel Carter, Cleve- 
land, O - i June 14 


ASME Applied Mechanics Confer- 
. ° ence, Univ. of Calif., Berkeley, 

Recently, a large supplier of nickel-plated parts was faced Calif June 14-16 
International Congress of Combus- 


with the problem of doubling his production to meet the in- tion Engines, general meeting, 
° *,° Zurich, Switzerland June 15-25 
creased demands of his customers. There was no additional or Mang ~iapaeae 


American Society for Testing Ma- 


floor space for extra tanks or equipment. or Cae NS. Ae 


tic City, N. J June 16-21 


r . y . , . ~ . . Institute of the Aeronautical Sci- 
The solution to the problem was Udylite’s Hi-C Bright Nickel ” neem, mational summer meat- 
ing, Biltmore Hotel, Los An- 


Process. By simply changing his 13,000 gallons of bright geles, Calif. ..June 17-20 
nickel solution to the new Udylite Hi-C Bright Nickel, the §Ametican Society of Agricultural 


. : Engineers, annual meeting, 

increased production was obtained. ee eee San Ae- + ae ene 
Chicagoland Fair, Navy Pier, Chi- 

. e,° ° ° e cago, Ill oe June 28-July 14 
Current densities were increased as the greater conductivity British Plnsticn Mapesttion, Law 


> hie > “Ale ec j > i > io " r] don, England ...... ...-July 10-20 
of the high chloride solution permitted higher current with no cael Tt ae 


burning, even without increased agitation. Association and American Tool 
Distributors’ Association, an- 
_— ° 7 ° ° . ° ve nual sales conference, Cornell 

In addition, this user of Udylite Hi-C Bright Nickel Process Univ., Ithaca, N. Y. ..July 20-Aug. 2 


National Aviation Meeting, San 


benefited by better throwing power, which meant less nickel fe eee Oe a 
was used to obtain thickness requirements in recesses. Also, ASME Heat Transfer Conference, 


s = i Penn State, University Park, 

fewer anodes were needed since the Hi-C process provided the Pa. .. - Aug. 11-16 
: . . Western Electronic Show and Con- 
best anode corrosion of any nickel bath. vention, Cow Palace, San Fran- 
cisco, Calif. . : ...- Aug 


Why not find out what Udylite’s exclusive Hi-C Bright Farnborough Air Show, England . Sept. 
y* ) 9 ye Canadian International Air Show, > 
Nickel Process can do for you? Write today for a new free Toronto, Ont., Canada Sept. 6-7 
oy . Instrument Automation Conference 
folder describing Hi-C Processes for rack and barrel and Exhibit, Auditorium, Cleve- 
. . . land, O J : eae aS Sept. 9-13 
plating—or call your nearby Udylite representative. vaenatie nateiiatie: Chenhidelesh init 
neering Conference, Mayo, 
Tulsa, Okla naa eee 
Standard Engineering Society, an- 
nual meeting, Hotel Commo- 
dore, New York, N. Y Sept 
ASME Fall Meeting, Statler Hotel, 
Hartford, Conn Sept. 23-25 
National Electronics Conference 
Hotel Sherman, Chicago, I1l..Oct. 7-9 
edie) Tile), | : ASLE-ASME Lubrication Confer- 
DETROIT 11) MICHIGAN | ence, Royal York Hotel, Tor- 


onto, Ont., Canada Oct. 7-9 
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Self-locking UNBRAKO socket screws keep critical adjustments secure in the eccentric drive mechanism of this fatigue testing 
machine. Drive system delivers varying loads up to 15,000 pounds force to equipment under test at 1050 cycles per minute. 


Vibration won't loosen 


Self-locking UNBRAKO socket cap screws 


Screws with Nylok* device permit adjustments, keep precise settings during long test runs 


HOW IT LOCKS. The tough, resilient Nylok locking pellet keys 
itself into the mating threads. It forces threads together, and 
locks the screw securely—whether or not the screw is seated. 


AuTOMOTIVE INbusTRIES, June 1, 1957 


UNBRAKO socket screws with the Nylok self-locking device 
stay tight under constant vibration. 

Take the eccentric drive system in the fatigue testing machine 
illustrated above, for example. This machine must frequently 
run for periods up to 2 weeks or longer, day and night, to 
complete a single test. Loosening of the screws which are 
used to adjust the tension-setting mechanism could not only 
cause damage to the machine, but also make the test data 
worthless. Self-locking UNBRAKO socket head cap screws 
eliminate such problems. 


An UNBRAKO socket screw with the Nylok self-locking device 
is a single unit. Just screw it into any tapped hole. Seated or 
not, it locks positively wherever wrenching stops. Constant 
vibration or pounding, or endless running of a machine, 
won't affect these self-locking UNBRAKOs. The screws will 
not work loose! 


Write today for your copy of Form 2193, which gives complete 
catalog and technical data on the entire line of UNBRAKO 
socket screws with the Nylok self-locking device. Or see your 
authorized industrial distributor. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL Co., Jenkintown 53, Pa. 


STANDARD PRESSED STEEL CO. 


UNBRAKO soceer screw vivision 
——— 


*T.M. Reg. U.S. Pat. Off. The Nylok Corporation JENKINTOWN PENNSYLVANIA 


29 































































































































































































































































































BENDIX DUO-DUTY AUXILIARY BRAKE 
Power to hold on grades .. . Power to stop at road speeds 


The Bendix* Duo-Duty auxiliary brake serves the 
double purpose of a positive parking brake and an 
emergency road-speed brake. 

FOR PARKING, the Duo-Duty brake has ample 
torque capacity to keep the braked wheels from 
rolling on any hill or ramp, regardless of how 
steep. 


FOR EMERGENCIES, it has the torque and thermal 
capacity to serve as a dependable stand-by brake 


at road speeds should the main braking system, 
for any reason, fail to work. 
Minimum physical pull at the hand lever, less 
weight, fewer parts, mechanically simple. 
A heavy-duty drive shaft brake that is rugged 
and right .. . built and backed by Bendix. 

*REG. U.S. PAT. OFF. 
BRAKES « POWER STEERING « POWER BRAKING « CONSTANT VELOCITY 

UNIVERSAL JOINTS * HYDRAULIC REMOTE CONTROLS 


Bendix tivisics South Bend, wo. 


Export Sales and Service: Bendix international Division, 


205 East 42nd Street, New York 17, N. Y. 
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High Spots of This Issue 


Automated Exhaust Valve Finishing Line 
The application of manufacturing automation poses a thorny 
problem for the parts supplier, as he does not control product 
design. How Thompson Products approached the question in 
the case of exhaust valves is told here. Page 48. 


Continental's New Gas Turbine Plant 
Hard at work in its new Toledo, O., plant, Continental Avia- 
tion & Engineering Corp. is turning out small jet engines, 
gas turbines, and compressors to meet a big backlog of orders 


The special tooling is described here. Page 52. 


Making and Polishing Stainless Steel Car Roofs 
One of the innovations featured in the Cadillac Eldorado 
Brougham is its stainless steel roof. Requiring the largest 
sheets ever used in the automobile industry, the bright top 
demands special production techniques. Page 56. 


Development of Chrysler Torsion-Aire Suspension 
As is the case with every new automotive development, the 
Chrysler Torsion-Aire suspension system required many man- 
hours of careful preparation. What the problems were and 
how they were solved is reviewed in this report. Page 58. 


Projection System Developed for Optical Inspection 
Since the usage of optical instruments is growing in the air- 
craft industry, a heavy load is put on the shoulders of per- 
sonnel responsible for keeping them operating. Discussed 
here is a new approach to easing this situation. Page 64. 


30 New Product Items 

And Other High Spots, Such As: 
Autocar’s 600-hp vehicle; AFS Casting Congress; engines 
mass-balanced; Mobilgas Economy Run; Air Transportation 
Congress; overall length/wheelbase ratio for ’57 cars; indus- 
try statistics; Ford air conditioning; British Ford parts 
depot; and LPG trade show. 





AUTOMOTIVE INDUSTRIES COVERS 





ENGINEERING ° 





PASSENGER CARS * TRUCKS + BUSES + AIRCRAFT + TRACTORS * ENGINES 


BODIES * TRAILERS * ROAD MACHINERY + FARM MACHINERY * 


PARTS AND COMPONENTS + ACCESSORIES * PRODUCTION EQUIPMENT 


SERVICE EQUIPMENT * MAINTENANCE EQUIPMENT 
PRODUCTION ° MANAGEMENT 





Completely Equipped Cincinnati 
Combines Automatic and Manual Indexing 
to Broach Two Deep Slots in Gears 


. 
mo 


a 2 


Photo of part, with drawing to show the shape 
of slot, broached on the CINCINNATI illustrated 
here. Production data: 


Partname... Gear 
Material .... Steel 
Operation ... Broach slots, radii and 


chamfer 


Production... 350 per hour 
Machine .... CINCINNATI No. 3-48 Single 


Ram Vertical Hydro-Broach 


mpi 


Tapered slots, %” deep, with radius at the top 
and chamfer at the bottom, are broached in gears, 
on this completely equipped CINCINNATI No. 3-48 
Single Ram Vertical Hydro-Broach. 


Production equipment need not be entirely automatic nor entirely manual. 
A combination of these two extremes is often an ideal solution for many 
machining operations. A case in point is illustrated above, designed and 
built by Cincinnati to broach slots in gears at the lowest cost compatible 
with production. The fixture is a two spindle four-station unit, incorporating 
an anti-friction swivel turret for convenience in loading two parts while two 
others are being broached. 4 The heavy work is automatic. During retraction 
of the machine table, the turret section is automatically raised above position- 
ing keys by means of a T-slot cam. At the same time the two work spindles 
are automatically indexed. Swiveling the turret is manually controlled, but 
is required only after the second downward stroke of the ram, at which time 
the part is completely broached. 4 Of course, the machine itself contributes 
a large share to this fine production package. CINCINNATI® Single Ram Hydro- 
Broach Machines have hardened and ground table and ram ways; automatic 
pressure lubrication; pre-set cycle control for safety; infinitely variable ram 
speeds and many other advantages. CINCINNATI Broaching Machines and 
Engineering Service can do an outstanding job for you, too, in reducing costs. 
May we hear from you? 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


CINCINNATI No. 10-66 Single 
Ram Vertical Hydro-Broach 
Machine. Brief specifications for all 


sizes in Sweet’s. Complete data in 
catalog No. M-1745-1. 


MILLING MACHINES - BROACHING MACHINES - CUTTER AND TOOL GRINDERS 
METAL FORMING MACHINES - HARDENING MACHINES - OPTICAL PROJECTION 
PROFILE GRINDERS - CUTTING FLUID - GRINDING WHEELS 
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Chrysler $100 Million Contract 
For Tanks Is Approved by Army 

The Army has approved a $100 mil- 
lion contract to Chrysler Corp. for 
900 medium tanks. At press time, the 
award was awaiting final clearance 
in Defense Secretary Wilson’s office, 
but his sanction seemed certain. 

The tanks would be M-48 W models, 
revised version of the M-48 that 
Chrysler has made in the past, Army 
officials stated. Chrysler reportedly 
would have to tool up to make the 
new tanks at a cost of approximately 
$1 million. 


AMC Increases Production 
Of Rambler by 12 Per Cent 


American Motors has _ increased 
production of the Rambler by 12 per 
cent. Rambler sales have been in- 
creasing steadily since last October. 
At present, the car accounts for about 
90 per cent of AMC’s total car out- 
put. So far during the fiscal year, 
sales of the small car have totaled 
44,860 units, compared with 36,572 a 
year earlier, an increase of about 23 
per cent. 


Scotsman Series, Packard Hawk 
Prototype Are Unveiled by S-P 


Studebaker-Packard Corp. unveiled 
at a special press showing in New 
York City last month its new line of 
economy cars (see AI, May 1, p. 35). 
Called the Champion Scotsman series, 
the cars are expected to be intro- 
duced publicly later this month. No 
illustrations were available at press 
time. 

To be sold in three models — two- 
door, four-door, and station wagon— 
the cars will be priced from $1776 to 
$1995 at the factory in South Bend, 
Ind. Prices include heater, defroster, 
and other standard equipment. 

The Scotsman is expected to play 
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FOUR-SPEED TRANSMISSION OFFERED FOR CORVETTE 


Chevrolet is making available a new four-speed, close-ratio transmission as optional 

equipment on the Corvette. Quick shifting through the gears is said to be possible 

with the manual “'stick"’ mounted conveniently at driver's side. Illustration shows pattern 
of engine power. Short linkage to gear combinations provides fast shifting. 


an important role in putting Stude- 
baker-Packard back in the black in 
the fourth quarter. For the first three 
months of the year, the company 
showed a net operating loss of $2.5 
million on sales of over $58 million. 
This compared with a net operating 
loss of over $14 million on sales of 
$107 million in the like period of 
1956. 

Weighing about 100 lb less than 
the regular Champion, the Scotsman 
is powered by the six-cylinder Cham- 
pion engine. It is currently being 
produced, according to S-P officials, 
at a rate of 3000 units a month. Out- 
put reportedly could be stepped up to 
an annual rate of 180,000 on a two- 
shift basis. 

Also on display were a prototype of 
the forthcoming Packard Hawk and 
several models of the Mercedes-Benz 
cars. The new Packard sports car is 
intended to be a sister model of the 
Studebaker Hawk and is scheduled to 
be introduced in November. No dis- 
closure was made on its price. 


Output of Ford Ranchero 
May Exceed Original Goal 
Ford’s success with its stylish pick- 
up truck — the Ranchero — is 
prompting other truck builders to 
look at this market. At least one other 
company is studying the potentials 
for such work-pleasure vehicies. Pro- 
duction of the Ranchero currently is 
running beyond expectations and may 
exceed the original goal of 25,000 
units for the 1957 model. 


Corning Presents New Material 
With High-Temperature Strength 

Corning Glass Works has disclosed 
development of a new ceramic product 
made from glass that is said to retain 
full efficiency at temperatures up to 
1300 F. Called Pyroceram, it is ex- 
pected to be used in combustion-type 
electric turbines, guided missiles, jet 
engines, etc. Further details will be 
published in a later issue of AUTO- 
MOTIVE INDUSTRIES. 
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GE DEVELOPING CONVERTIBLE ENGINE FOR NAVY 


Shown above is a scale model of a two-in-one “convertible” aircraft gas turbine, for 
which the Navy has awarded a multi-million-dollar development contract to General 
Electric Co. The engine, designated the 764, will be both a turboshaft and turboprop 
powerplant. It will be used for helicopters, transports, and other support aircraft. As 
the model is shown here, it is the turboshaft version of the T64. Changing the front 
section of the engine converts it to a turboprop. It will be developed at Lynn, Mass. 


General Tire Sets Up Unit 
For Making Air Suspension 


A further tipoff that more car com- 
panies will swing to air suspension 
next year is the announcement that 
General Tire & Rubber Co. is setting 
up a department for the manufacture 
of rubber air springs. Production fa- 
cilities are being installed at the com- 
pany’s Logansport, Ind., plant; output 
is scheduled to start this month. 


Less Elaborate Continental 
To Be Introduced This Fall 


Announcement that a new version 
of the luxury Continental will appear 
in the 1958 lineup of cars puts to rest 
all rumors that the car would be 
dropped. Despite disappointing sales, 
a Continental Mark III will be intro- 
duced this fall, Ford says. 

The new version will be priced 
about $2,000 less than its $10,000-plus 
predecessor, on which production was 
halted in May. Indications are that 
the car will be “de-plushed” a bit. 

It will be built at Lincoln’s new 
plant in Novi, Mich., and may well 
become part of the Lincoln car line in 
1958. 

Assuming the Continental carries a 
price tag of around $8,000, the new 
version would compete with such cars 
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as the Cadillac Eldorado Biarritz and 
the Eldorado Seville. Both are priced 
in the neighborhood of $7,500. 

When the Continental was intro- 
duced in October, 1955, an annual 
production goal of 2500 was an- 
nounced by the company. The goal 
was nearly realized during the initial 
production year. 

More recently, however, production 
has been reduced gradually to a 
trickle, and the assembly line came to 
a halt last month after 3000 units 
rolled out. The present Continental 
plant will be used to assemble the 
Edsel car under Ford’s present plans 
for it. 


Union Carbide Shortens Name; 
Three Divisions Do Likewise 


Union Carbide and Carbon Corp. 
has shortened its name to Union Car- 
bide Corp. Stockholders approved this 
change at the recent annual meeting 
of the corporation. 

The names of three divisions of 
Union Carbide have also been 
changed. Carbide and Carbon Chemi- 
cals Co. has become Union Carbide 
Chemicals Co. Linde Air Products Co. 
is changing its name to Linde Co.; 
and Carbide and Carbon Realty Co. 
will be known as Union Carbide 
Realty Co. 


Miller Supercharging System 
To Undergo Test by Waukesha 


Waukesha Motor Co. reportedly 
has taken a license for the Miller 
supercharging system. It was devel- 
oped by Ralph H. Miller, Milwaukee 
consulting engineer, who was for- 
merly connected with Nordberg. The 
system incorporates a basically dif- 
ferent kind of operating cycle in that 
it employs a special means for con- 
trolling intake valve action and tim- 
ing. 

The new system stems from appli- 
cations proved on large Nordberg 
engines for many years. One of the 
major claims is for exceptional 
thermal efficiency, with greatly in- 
creased fuel economy for automotive 
type engines. 

Waukesha plans to build a large 
truck engine embodying the Miller 
principle in order to test the theo- 
retical potentialities in an actual pro- 
totype engine. No other information 
will be available until Waukesha has 
assembled an engine and tested it 
thoroughly. 


Reo Turns Out First Truck 
Under New Military Order 


Reo last month (May) turned out 
its first 6 by 6 cargo truck under a 
new $20 million military contract, 
only two months after it received the 
order. It calls for production of 3200 
of the 2%-ton units, commonly re 
ferred to as the “Eager Beaver,” dur- 
ing the next 12 months. 

Reo has built more than 45,000 of 
the trucks since it developed them for 
the Army in 1948. 


Broad Program Scheduled 
For SAE Summer Meeting 


Engineers will take a broad look at 
future plans for motor vehicles and 
engines at the forthcoming SAE 
Summer Meeting. It will be held 
June 2 through 7 in Chalfonte-Had- 
don Hall at Atlantic City, N. J. 

The program puts emphasis upon 
progressive improvements in design 
and performance, research, changing 
trends and European practice. New 
tools and processes, radioactive tracer 
techniques, ride and comfort measure- 
ments, and types of power plants for 
tomorrow’s vehicles and planes will 
be considered. 

Free-piston turbine tractor possi- 
bilities will be discussed by O. B. 
Noren and E. R. Erwin of Ford. Mili- 
tary and commercial vehicle aspects 
of the automotive gas turbine will be 
covered by W. A. Turunen, R. Schill- 
ing of Chevrolet, and E. L. Baugh of 
Cadillac’s Cleveland Ordnance Plant. 
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Air Weapons Output Emphasis 
To Change in Next Few Years 

Future defense needs will be met 
by fewer aircraft with greater fire- 
power, predicts Maj. Gen. David H. 
Baker, procurement and production 
director, Air Materiel Command, 
U. S. Air Force. 

Nuclear weapons, the General says, 
have sharply reduced the numerical 
requirements for strategic air weap- 
ons as compared to World War II 
requirements. This trend toward 
quality rather than quantity, will also 
mean a drastic reduction by 1962 in 
the amount of manufacturing space 
as well as fewer prime contractors. 

Present production of air weapons 
amounts to 5 million lb of airframes 
and missile frames per month. From 
this figure, according to Gen. Baker, 
the industry will hit a temporary peak 
of 6.5 million lb early in 1958, will 
level off to 2.5 million lb, and will 
continue at that rate through 1962. 
At the peak of the Korean build-up, 
the industry turned out 11 million Ib 
per month. 

At the level-off period, the Gen- 
eral says, space requirements will be 
down to 20 million sq ft compared 
with 40 million sq ft in use today out 
of a total available square footage of 
60 million. Between now and 1960, 
he continued, 10 million sq ft of 
space, specifically designed for test- 
ing of missiles and advanced types of 
power plant, will be required. By 
1960, he pointed out, there will be 50 
million sq ft of idle space, as com- 
pared with 20 million sq ft today. 


Chevrolet Names Motor Truck 
Instead of Car as Milestone 
Breaking away from custom, Chev- 

rolet has selected a truck as a mil- 

lionth milestone unit. In the past, a 

passenger car was always designated 

as the milestone vehicle. 

The truck, which rolled off the 
Willow Run, Mich., assembly line 
May 16, symbolized Chevrolet’s 37- 
millionth vehicle to be built 
1911. In ceremonies marking the oc- 
casion, Chevrolet noted that the Wil- 
low Run plant has turned out some 
14,000 trucks, mostly heavy duty 
units, since it opened in January, 
1956. Production at the plant this year 
is expected to double that of 1956. 

Illustrating how highly “custom- 
ized” the manufacture of trucks has 
become in recent years, Chevrolet ob- 
served that the Willow Run plant 
now makes 41 truck models. These 
are offered with approximately 600 
different color and equipment options, 
including more than 100 different 


since 


power-train combinations. 
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FIRST PRODUCTION PHOTO OF J-75 RELEASED 


Shown here undergoing final assembly at East Hartford, Conn., plant of Pratt & 
Whitney Aircraft is the P & W J-75 turbojet engine. This power plant with after- 
burner is designed for supersonic speeds and develops 15,000 /b of dry static thrust.‘ 
The axial-flow-engine has already been announced as the propulsion unit for the Re- 
public F-105, Martin P6M water-based bomber, and other high-performance military 
aircraft. In addition, it will power versions of the Boeing 707 and Douglas DC-8 
commercial airliners. The J-75 is 50 per cent more powerful than the J-57. 


Looking ahead two decades, EF. N. 
Cole, Chevrolet general manager, pre- 
dicted at least 18 million truck reg- 
istrations by 1975. He said the figure 
might even run as high as 20 or 21 
million. 

He added that the percentage of 
total freight movement handled by 
trucks has been increasing steadily. 
By 1975, it may total 80 per cent of 
all freight movement, compared with 
77 per cent today. 

The new national highway program 
not only will greatly expand truck 
use, but may materially affect design, 
Mr. Cole said. Limited-access free- 
ways may bring about specially de- 
signed large units for moving heavy 
cargoes at high speeds over long dis- 
tances. 

That type of unit, he said, may be 
instrumental in transforming experi- 
mental engines of today, such as the 
gas turbine and free-piston engine, 
into the realities of tomorrow, but, he 
added, the piston engine is here to 
stay for a long time. 

Heavier trucks will continue to 
take a growing share of the market 
as they have since 1946, Mr. Cole 
pointed out. As truck size and cargo 
weights increase, greater horsepower 
will be required. If the gasoline 
piston engine cannot deliver it, some 
other type power unit will be re- 
quired. The time may be years away, 
or it could be just around the corner, 
he said. 

Assaying the truck market for this 


year, Cole estimated it will be as good 
as in 1956, or perhaps slightly better. 
“Rains in the drought areas have im- 
proved farm truck 
sales,” he said. “Furthermore, farm- 
ers operate 28 per cent of all trucks 


prospects for 


in use and represent a particularly 
good market for pick-ups.” 


Cor Firms Spurn UAW Request 
To Review Shorter Work Week 


As was expected, automobile com- 


panies have turned down an invita- 
tion from the UAW to study, in ad- 
vance, its proposal for a shorter work 
week. American Motors was the first 
to spurn Walter Reuther’s request to 
set up a joint committee to study the 
problem. Ford, General Motors and 
Chrysler quickly followed in rejecting 
the idea on the ground it would con- 
stitute actual bargaining, nearly a 
year ahead of time. 


L. A. Young International 
To Be Moved to New York 


L. A. Young Spring & Wire Corp. 
will transfer its International Div. 
headquarters from Detroit to 445 
Park Ave., New York City. Headed 
by Eugene J. Vineyard, the division 
is in charge of export sales of L. A. 
Young end products manufactured by 
the firm’s Daybrook Hydraulic Divi- 
sion (Bowling Green, Ohio), Ottawa 
Steel Division (Ottawa, Kan.) and 
Gonset Division (Burbank, Calif.) 
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GMC Denies Report Prices 
Will Be Increased In July 
A report in a leading financial pub- 
lication that higher prices on GMC 
trucks probably would follow on the 
heels of steel price increases around 
July 1 needs clarification. Philip J. 
Monaghan, general manager of GMC, 
said that truck prices have been set 
for current models and that he does 
not anticipate any changes at that 
time. Higher steel costs, however, 
might be reflected in 1958 truck prices, 
he indicated. 


New Forward Control Jeep 
In Production At Willys 


Willys has started production on 
its Forward Control 170 Jeep, big 
brother to the FC-150 which the com- 
pany brought out last year. The for- 
mer will have a GVW of 7000 lb, 
compared with 5000 lb for the smaller 
unit. The 170 will be introduced 
sometime in July. 


Pressed Metals Kills Plans 
To Reopen Marysville Plant 


Plans to resume production of auto- 
motive parts at the Pressed Metals of 
America plant at Marysville, Mich., 
have been cancelled. Prospects for 
putting the plant back into operation 
looked favorable until early this 
month (May), when the union and 
management failed to reach an agree- 
ment on a new contract proposed by 
the company. 

Pressed Metals was slated to receive 
some $2.5 million in new orders from 
car companies. These were cancelled, 


however, when the company was 
unable to assure its customers that 
it would reopen the plant in time for 
production on 1958 car parts. 

Although the company is now out 
of the automotive business, plans are 
to continue some small operations at 
the plant. First step is to open a heat- 
treating department, which will in- 
volve a process of surface-hardening 
of metal parts. 

No decision has been reached yet on 
a possible merger of Pressed Metals 
with Ferrocast Corp., of Santa 
Monica, Calif. The latter reportedly 
is interested in revitalizing Pressed 
Metals. 


GE and Curtiss-Wright Unveil 
Lightweight Jets for Aircraft 
Two lightweight jet aircraft en- 
gines of advanced design were wun- 
veiled for the first time late last 
month. 

General Electric Co. selected Wash- 
ington, D. C., as the site for the first 
public showing of its J-79 military 
engine (see illustration). Used in the 
Convair B-58, the Lockheed F-104, 
and the Grumman F-Z1-1F, the J-79 
is rated in the 10,000-lb thrust class. 
A commercial version, known as the 
CJ-805, is also available. 

Meanwhile, at Quehenna, Pa., Cur- 
tiss-Wright Corp. took the wraps off 
a new commercial jet engine (no illus- 
tration available at press time), de- 
veloped in cooperation with the Bristol 
Aeroplane Co. Known as the TJ-38 
and rated at 12,500 lb, the engine 
reportedly weighs only about 3600 Ib 
and operates at a low temperature 


for good fuel economy and low main- 
tenance cost. Delivery to commercial 
customers could be made by mid- 
1958, Curtiss-Wright said. 

The J-79 is the first production jet 
engine capable of propelling aircraft 
at twice the speed of sound, General 
Electric states. Most important fea- 
ture of the J-79 is the use of variable 
stators to provide at all speeds a 
smooth flow of air inside the engine, 
thus eliminating the “stall barrier” 
problem. 

The device, based on an old prin- 
ciple, accomplishes this by changing 
the pitch angle of blades in the en- 
gine’s compression section. In a con- 
ventional jet engine, the angle of the 
blades normally is fixed. 

Though the J79 can produce more 
than twice as much thrust as the 
company’s J47 jet engine, it is smaller 
than the J47. It has a diameter of 
approximately 3 ft, a length of about 
17 ft, and is lighter in weight. 

Curtiss-Wright also demonstrated a 
noise suppressor jointly developed 
with Bristol. The company also has 
developed a thrust reverser, at its 
own plant, which is now available for 
commercial use. 


Heavy Duty Truck Market 
Continues To Make Gains 


Growth of the heavy-duty truck 
market is illustrated in the 1957 edi- 
tion of Motor Truck Facts, just pub- 
lished by AMA. Last year, factory 
sales of all heavy units over 14,000 lb 
GVW accounted for 37.5 per cent of 
the truck market, compared with 
about 32 per cent in 1955. 

Sales of units in the 26,000-and-over 
lb GVW class last year were about 
double those in 1954. They totalled 
more than 81,000 against 40,900 units, 
according to the figures. 


Shown above is a full view of General Electric J79 jet engine rated in 10,000-lb-thrust class. 
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RYAN VTOL IN FLIGHT 


Here is one of the official first-flight 
photos of the Ryan X-13 Vertijet experi- 
mental VTOL research piane. Taking off 
vertically, it made a speedy transition 
to high-speed horizontal flight, then re- 
turned to vertical hovering at zero air 
speed und hooked on fo ifs ground 
service trailer. Rising and descending on 
a column of seething exhaust gases, the 
plane depends solely upon thrust from its 
Rolls-Royce Avon turbojet engine for 
both direct lift and conventional flight. 


$2181 Price Tag Placed 

On New Dodge Sweptside 

Dodge’s new fancy pick-up truck, 
the Sweptside 100 (see AI, May 15, p. 
38) is priced $364 above the com- 
pany’s conventional pick-up models. 
The truck, which features tail fins 
adopted from the Dodge passenger 
car, carries a factory suggested list 
price of $2181, including excise taxes. 
This compares with $1817 for a com- 
parably equipped standard pick-up. 
Despite the higher price, orders for 
the Sweptside are at a level exceed- 
ing expectations, Dodge reports. 


New Front Axle Offered 
On GMC Heavy Models 

GMC Truck & Coach Div. of Gen- 
eral Motors Corp. is planning to offer 
the new front axle brought out last 
year by Transportation Engineering 
Co., as an optional item. Called “Cen- 
terline Steering,” the axle eliminates 
power steering, keeps the truck under 
control in event of blowout, and is 
said to permit greater payload. 

The axle would be offered on GMC’s 
30,000-and-up lb GVW line. Mack and 
IHC currently offer the axle on 
customer stipulation. 


Chevrolet Wins Ordnance Order 
For About 4800 Passenger Cars 

A $5.7 million order for passenger 
cars has been placed with Chevrolet 
by the Ordnance Tank-Automotive 
Command in Detroit. The order cov- 
ers some 4800 sedans, which will be 
turned out at various GM plants. 
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Lockheed Aircraft Corp. expects 
to deliver $200 million worth of 
commercial airliners in 1957. 


+ * * 


General Electric Co. has estab- 
lished a new development labora- 
tory for testing aircraft electrical 
systems at Waynesboro, Va. 


*. * * 


De Havilland Propellers, Ltd., 
of England has announced devel- 
opment of a new air-to-air guided 
missile called the Firestreak. It 
will be fitted to the English Elec- 
tric P.1 and the Gloster Javelin 
aircraft. 

” . 7 


Olin Mathieson Chemical Corp. 
has formed a _ new _ subsidiary 
called Olin Mathieson Interna- 
tional Corp. to handle its over- 
seas activities. 


* * * 


Surface Combustion Corp. has 
formed a new Canadian company 
—Surface Industrial Furnaces, 
Ltd.—with offices at 38 Mattson 
Road, Downsview (Toronto), Ont. 


7 > > 


U. S. Rubber Co. has acquired a 
substantial minority interest in the 
Belgian tire manufacturing con- 
cern of Englebert & Co. 
Archer-Daniels-Midland Co. is ne- 
gotiating for acquisition of Federal 
Foundry Supply Co. 


. * - 


One of the major automobile 
manufacturers is reportedly plan- 
ning to use torsion bar suspension 
on its 1958 models and possibly air 
bags for the rear suspension of the 
same cars. 

> * > 


Standard Oil Co. of California 
has developed a new detergent- 
action Diesel fuel that is said to 
retard rust, reduce fuel consump- 
tion, and cut smoke. 


* * * 


Directors of Reliance Electric & 
Engineering Co. and Master Elec- 
tric Co. have approved in principle 
a merger of the latter into the 
former. 

* * * 


Ford Motor Co. expects that its 
dollar sales for the first half of 
the year will set a record high of 
more than $3 billion. 


Bell Aircraft Corp. disclosed it 
expects soon to buy other com- 
panies and merge them into Bell. 


: * * 


Dana Corp. has set up an Air- 
craft Dept. to operate as part of 
its Pottstown Div. at Pottstown, 
Pa. 

* > * 


Allis-Chalmers Mfg. Co., reports 
that its backlog of orders stood at 
$250 million at the end of the first 
quarter. 

> > > 


Crucible Steel Co. of America 
has announced a $1.5 million ex- 
pansion program for Vacuum Met- 
als Corp. Goodyear Tire & 
Rubber Co. has completed a $10 
million expansion program at its 
Houston, Tex., synthetic rubber 
plant. 


al * * 


Olin Revere Metals Corp. has 
changed its name to Ormet Corp. 
... Air Associates, Inc., has been 
renamed Electronic Communica- 


tions, Inc. 
* >. * 


Fram Corp. is now producing 
carburetor intake silencers for 
current models of Plymouth, 
Dodge, and Studebaker automo- 
biles at its new Birmingham, Ala., 
plant. 


Rocketdyne Div. of North Amer- 
ican Aviation, Inc., is developing 
high-thrust rocket engines for the 
Jupiter intermediate range ballis- 
tic missile. 

* * * 


Aluminum Co. of America has 
selected a rural area of Westmore- 
land County, 28 miles east of 
Pittsburgh, Pa., as the future site 
of a new research and development 
center. .. . North American Avia- 
tion, Inc., has taken options to 
purchase approximately 12,600 
acres of land in Washoe County, 
Nevada. 

oe . a 


The steel industry is expected to 
have to lift its annual capacity 50 
million tons by 1975. 

* . 7 


Truckstell Mfg. Co. has intro- 
duced a new line of Hydro-Trac 
third-axle suspensions. 
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AUTOMATED METAL TREATING LABORATORY IS OPENED 


Shown in operation is a new automated laboratory for treating metal surfaces at 
Parker Rust Proof Co. By pushing a button on the control panel, the operator starts a 
heavy coil of strip stock feeding into a 75-ff machine. The metal is washed, rinsed, 
and automatically coated with chemicals in a continuous operation. Af right, is finished 
sample of stock submitted by a manufacturer for treatment. Behind it can be seen 
the automatic Spray-Bonderite machine to treat test panels and production parts. 


Dana Looks Forward 
To Upswing In Sales 


Dana Corp. is counting strongly on 
two of its newest products developed 
for the automotive industries to boost 
sales and earnings in fiscal] 1958. These 
are the non-slip differential offered 
on some cars and the new 12-speed 
transmission for heavy-duty trucks. 

Dana earnings in the six months 
ended Feb. 28 were somewhat under 
the same period a year earlier. Indica- 
tions are that the net in the May 31 
quarter will show improvement over 
last year 


Credit Influence on Car Sales 
Is Weighed in New FRB Survey 

Easy credit terms, the Government 
emphasizes, influence directly the suc- 
cess with which new cars are mar- 
keted in a given year. 

An outstanding case of the relation- 
ship between credit terms and auto- 
mobile marketing is described in a 
new survey directed by the Federal 
Reserve Board. This study gives par- 
ticular attention to the year 1955, 
when over 6.7 million new cars were 
sold in the U. S. 

One year before, buyers had bought 
or started buying about five million 
new cars. The gain of something more 
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than one-third from 1954 to 1955 can 
be attributed, the FRB contends, as 
much to the continued easing of in- 
stallment credit as to the appearance 
of new style lines and the vigorous 
work of factory and local sales staffs. 

To support this belief, the FRB 
refers to a rise of nearly 50 percent 
in credit buying of new cars from 
1954 to 1955 when cash purchases 
climbed by less than one-sixth. In 
middle and lower income brackets, 
credit buyers in 1955 outnumbered 
cash buyers three to one. 

Prices for the new models were 
generally higher in 1955 than in 1954. 
Yet more than 40 per cent of the 
buyers reached in the F RB-sponsored 
study found arrangements under 
which they obtained their cars were 
especially good. 

In both 1954 and 1955, the trade-in 
was the most common arrangement 
by which consumers acquired new 
cars. Four-fifths of the buyers traded 
in cars, one out of 20 sold a car out- 
right, and one in 14 kept the older 
car. The median time that buyers 
had kept cars (bought new), which 
they disposed of in 1955, was 34 
months, compared to 39 months in 
1954. 

Encouraging to manufacturers and 
dealers alike is the apparent readi- 
ness of consumers to pay the higher 


prices placed on new cars. Buyers 
in low, middle, and upper income 
groups bought more new cars in 1955 
and paid higher effective prices for 
them. 

The effective includes the 
charge for all equipment, while ex- 
cluding finance charges and any 
amount that the dealer may add to 
the factory - recommended price ard 
then offset by an overallowance on 
the trade in. 

Average effective price of new cars 
bought in 1955 was about $2,540, or 


price 


seven per cent higher than in 1954. 
This rise, says the FRB, 
mostly from the trade-up to more ex- 
pensive models, rather than a _ boost 
in the average prices of cars of equal 
quality and with similar equipment. 

It’s questionable, the FRB decides, 
whether credit buying of new cars 
on the scale of the 1955 transactions 
will be repeated soon. Many buyers 
maintain they are reluctant to take 
on a long-term installment debt 
again. While just 36 per cent of the 
new cars bought in 1954-55 were paid 
for at the time of sale, the findings 
published by the FRB indicate more 
buyers want to pay cash the next 
time. Future events will, of course, 
tell the tale. 


results 


British Car Sales in U. S. 
Soar 160% in Three Months 


Sales of British autombiles in the 
U. S. during the first quarter of 1957 
showed a 160 per cent increase over 
the comparable 1956 period. 

Total British sales in this country 
during the first three months of the 
year reached 11,662 units. This com- 
pared with 4483 during the same pe- 
riod last year. 

Sales of such small cars as Austin, 
English Ford, Hillman, Morris, Nash 
Metropolitan, and Sunbeam Rapie1 
increased over 200 per cent during 
the quarter. Sports cars, such as 
Austin Healey, Jaguar, MG and Tri- 
umph increased their sales by 112 per 
cent. 

In addition, British automobiles 
during the first quarter of 1957 ac- 
counted for over 33 per cent of all 
foreign cars sold in the U. S. This 
compared with 25 per cent during the 
comparable three months in 1956. 


$9 Million Turbine Engine 
Order Goes To Continental 


Latest Government contract to Con- 
tinental Aviation and Engineering 
Corp. is valued at $9.01 million. The 
contract calls for production of 
J69-T9 gas turbine engines for the 
T-37 jet trainer. 
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Ford of Mexico Undertakes 
Sizable Expansion Program 


Ford Motor Co., S. A., of Mexico 
is planning enlargement and im- 
provement of its facilities. Invest- 
ment will total approximately $880,- 
000 and include construction of a 
warehouse and parts storage depart- 
ment, and improvements in the as- 
sembly plant, loading platforms, etc. 

Ford is also planning to install di- 
visions for the local production of 
parts for its vehicles. The first of 
these will produce gasoline tanks for 
ears and trucks and a second will 
turn out bodies for trucks. 

All work planned in the latest ex- 
pansion will utilize Mexican prime 
materials only. Ford ultimately will 
be a 100 per cent made-in-Mexico 
products operation. 

The Ford plant was the first for- 
eign assembly unit to begin operation 
in Mexico back in 1925. Today, the 
local assembly facilities turn out 
Ford, Mercury, Thunderbird, Lincoln, 
Taunus (German Ford), Consul and 
Anglia (British models) and Ver- 
sailles (French) cars, as well as Ford 
and Mercury trucks. Fordson trac- 
tors and stationary motors (im- 
ported) are distributed also. 


Tire Prices May Rise Again 

Tire prices may go up again. Ex- 
pected wage boosts at major rubber 
companies this summer, plus higher 
transportation and material costs, 
may push carcass prices up at least 
five per cent. 


Design Engineering Show 
Draws Large Attendance 

True to predictions, the Design En- 
gineering Show, held in New York 
City’s Coliseum May 20-23, attracted 
huge throngs of executives and de- 
signers. Attendance, according to 
latest figures at press time, closely 
approached the 20,000 mark. 

Tailored specifically for the product 
engineer, and not open to the public, 
the 371 exhibits were centered on new 
materials and components available 
for end-use applications. More than 
10,000 items valued at $6 million were 
displayed during the four-day event. 

Many of the new products at the 
show were described in AI, May 15, 
beginning on page 71. Among other 
interesting products shown in most 
instances for the first time, were the 
following: 

A tinplate “substitute,” in the form 
of a chemical surface treatment for 
providing chemical and corrosion re- 
sistance to a wide range of metals, 
was introduced by the Heintz Mfg. 


‘ 
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KAMAN STOL PLANE TAKES OFF FROM DRAWING BOARD 


Artist's version of a STOL (short take-off and landing) aircraft, utilizing a new concept 
being developed by Kaman Aircraft, for the Navy is shown above. Ship in fore- 
ground has large Fowler flaps extended for slow speed flight. At speeds zero to 50 mph 
control of aircraft is achieved by use of small controllable flaps on trailing edges of 
propulsive rotor blades. Above 50 mph, the flap control system in the propulsive 
rotors automatically phases out, and conventional airplane controls take over. Gas 
turbines would be used to drive propulsive rotors under plans as they stand now. 


Co. Called the Hinae process, the 
method is said to produce an inor- 
ganic coating essentially of chromium 
compounds. 

Various companies featured copper- 
clad laminates and materials for 
printed-circuit use. Westinghouse 
Electric Corp. displayed copper-clad 
Micarta. Continental-Diamond Fibre 
Corp. showed metal-clad Dilecto, in- 
cluding Teflon glass-base, metal-clad 
grades for operating temperatures up 
to 200 C. An interesting sidelight, 
disclosed during the show, is_ that 
some types of copper-clad laminates 
are being considered as materials for 
fusing electrical circuits in automotive 
vehicles. 

Russell Mfg. Co. had on display a 
one-piece ball-socket bearing for heli- 
copters made of phenolic resin and 
having a bearing surface of Teflon 
yarn. It was indicated that adapta- 
tions of this material have possibili- 
ties for use as non-lubricated ball- 
joint suspension bearings. 

New Departure Div. introduced a 
new series of ball bearing pillow 
blocks having sealed-for-life bearings 
and a self-alignment feature. Min- 
nesota Mining and Manufacturing Co. 
featured new high-strength epoxy 
resin adhesives, thermosetting dry- 
bonding adhesives, and contact bond 
adhesives for sandwich panel fabrica- 
tion. 

Controlex Corp. of America showed 
a flexible remote control which utilizes 
a stainless steel blade moving between 
two rows of balls. It is said to be 
usable at temperatures as low as —75 


F and as high as 600 F, and in lengths 
as long as 100 ft or more. 

Improved automated fastener feed- 
ing equipment that will accommodate 
screws with pre-assembled washers, 
was demonstrated by Geo. A. Tinner- 
man Corp. 

Micro Switch Div., 
Honeywell Regulator Co., unveiled an 
inertia switch for providing emer- 
gency escape lighting in aircraft. In 
the event of a serious jolt or crash 
landing, the switch automatically 
turns on a battery-operated floodlight 
which illuminates the interior of the 
plane. 


Minneapolis- 


Fewer Trucks Scrapped 
Last Year Than In ‘55 
Truck fleet operators apparently 
are getting a bit more wear out of 
their units. A report on truck scrap- 
page shows there were 550,000 units 
junked last year compared with 554,- 
000 in the preceding year. According 
to the report, 64 per cent of the 
trucks sold in 1956 replaced trucks 
which went to the scrap heep. 


Ford, Dealers Promote 
Driver Training Plan 
Ford Div. and its dealers have 
launched a $20 million program to 
loan more safety-equipped cars to 
driver training schools during the 
next school year. Goal of the new 
program is to double the number of 
cars used for this purpose. 





Fischer & Porter Co. 
—Robert F. Lane has 
been promoted fo ex- 
ecutive vice-president. 


Olin Mathieson Chemical Corp. 
John M. Olin has become chairman of 
the Financial and Operating Policy 
Committee but continues to serve as 
*hairman of the Executive Commit- 
tee; Thomas S. Nichols, chairman of 
of the board; Stanley de J. Osborne, 
president; and John W. Hanes, finan- 
cial consultant and a member of the 
Financial and Operating Policy Com- 
mittee. 


Robert C. Mitchell 
was made director of organization, 
and H. F. Diegel has been named chief 
of financial staff. 


Chrysler Corp. 


Ford Motor Co.—Thomas H. Holden 
has been named marketing operations 
manager. 


Studebaker-Packard Corp. — James 
H. Brenner has been appointed assis- 
tant sales manager. 


Frank 
Pace, Jr., was chosen president and 


General Dynamics Corp. 


chief executive officer, and Earl D. 
Johnson was named executive vice- 
president. 


Robert W. 
Murphy has been elected chairman of 


Borg-Warner Corp. 


the Executive Committee, and George 
P. F. Smith has been named a vice- 
president. 


Vanadium Corp. of America—John 
B. Girdler was 
vice-president of sales. 

Utica-Bend Corp.—Charles D. Har- 
ris has been appointed general man- 
ager. 


named commercial 


Edsel Div., Ford 
William E. Burnett has been ap- 
pointed executive engineer. 


Motor Co.— 


James 
H. Jewell has been appointed vice- 
president in charge of marketing. 


Westinghouse Electric Corp. 


Olin Mathieson International Corp. 
~Henry A. Arnold has been named 
president. 


4 


IN THE NEWS 


Perfect Circle Corp.—William 8. 
Prosser was elected president, and Donald 
H. Teetor was named chairman. 


Diesel Energy Corp.—F. W. Loh- 
mann has been appointed vice-presi- 
dent in charge of engineering and re- 


search. 


Plug Div., General 
Joseph Holland is now 
Moreton 
manager; OQ. 
assistant 


AC Spark 
Motors Corp. 
director of field service; 
Price, military sales 
Franklin’ Frost, 
sales manager; William C. Lee and 
Paul P. Trainor, eastern sales man- 
ager and western sales manager, re- 
spectively; George R. Work, general 
merchandising manager; and Willis 
J. Oldfield, assistant general mer- 
chandising manager in charge of ad- 


general 


vertising. 


Verson Allsteel Press Co.—Robert 
W. Hoefler has been made assistant 
sales manager. 


Bendix Aviation Corp., Radio Div. 
A. E. Abel was appointed general 
manager. 


Holley Carburetor Co.—H. T. O’- 
Connor has been named vice-presi- 
dent and assistant to the president. 


American Chemical Paint Co. - 
Charles R. Wirshing has been named 
metalworking chemicals sales mana- 
ger, West Coast district. 


Cleveland Worm & Gear Co. and 
Farval Corp.—George H. Acker was 
elected president, and Howard Dingle 

was elected chairman of the board. 


Jomac, Inc.—Howard 
E. Eldridge has been 
elected vice-president 
in charge of sales and 

e director. 


Kearney & Trecker Corp.—Orval 


Rheingans was appointed controller. 





Necrology 


Cornelius F. Kelley, 82, chair- 
man of the executive committee 
of Anaconda Co., died May 12, at 
New York, N. Y. 


James M. Duncan, 69, former 
president of Detroit Steel Cast- 
ing Co., died May 3, at Detroit, 
Mich. 


James B. Bullitt, Jr., 51, di- 
rector of the Research Div. of the 
Fabrics and Finishes Dept. of 
the Du Pont Co., died May 7, at 
Buck Hill Falls, Pa. 


Charles E. S. Place, 63, in- 
ventor of the self-locking Mars- 
den nut and other fastening de- 
vices, died May 10, at North 
Hollywood, Calif. 


Edward C. Jamieson, fleet sales 
manager for General Motors of 
Canada, died May 1, at Oshawa, 
Ont. 


Merle J. Duryea, 61, past presi- 
dent of the Antique Automobile 
Club of America and editor of 
that body’s magazine, died May 
12, at Springfield, Mass. 


Edward M. O’Connor, 72, for- 
mer general manager and assis- 
- tant secretary of Sterling Engine 
Co., died May 7, at Buffalo, N. Y. 


Lewis N. Murray, 84, president 
of Dunkirk Radiator Corp. and 
chairman of the board of Utica 
Radiator Corp., died recently, at 
Dunkirk, N. Y. 
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Combination spar and skin miller operating at one of the country’s largest aircraft plants 
(Name on Request). Texaco Soluble Oil emulsions are used exclusively in these operations. 





How Texaco Soluble Oils combine cooling 





capacity with anti-friction properties 


Soluble oil emulsions are often considered just “coolants”, 
whereas cutting oils, by virtue of their extreme pressure 
and wetting properties are selected mainly to reduce 
friction. 

But you can combine the advantages of good cooling 
capacity and excellent anti-friction properties, by using 
Texaco Soluble Oil. For heavy duty operations, emulsions 
of Texaco Soluble Oil HD also contain extreme pressure 
characteristics which make them suitable for many 
machining jobs that formerly could be handled only by 
cutting oils. 

For grinding, Texaco Soluble Oil emulsions fight the 
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common tendency for wheels to load—keep machines 
cleaner. They emulsify readily with water—remain stable. 
And they provide protection against rust, even at high 
dilution. 

There is a Texaco Cutting, Grinding or Soluble Oil to 
help you do better, faster machining, at lower cost. Ask 
your Texaco Lubrication Engineer to help you select the 
proper one. Just call one of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


CUTTING, GRINDING, 
SOLUBLE AND 
HYDRAULIC OILS 
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Ex-Cell-O Style 39-A Precision Internal Thread 
Grinder equipped with automatic work handling 
equipment. This machine loads, locates, grinds 
threads and ejects steering gear ball nuts in a 
completely automatic cycle. 
uy 
Like : 


Short Runs, High Production, “ee . 


° ° . : 
or Automation with 
= 
Ex-Cell-O Thread Grinders 
These standard machines are grinding thread gages, machine tool lead or ey | 
screws, innumerable aircraft parts, automotive steering mechanisms and Sa 


pinions, worms, taps, and many similar workpieces. 

Precision thread grinders in this Ex-Cell-O line range from manually- 
operated models, for toolroom and for short runs, to high production 
automatics, to styles equipped with automatic work handling equip- 
ment. There are five models designed to meet your every requirement. 


For specific information, call your local Ex-Cell-O representative. 


MANUFACTURERS OF PRECISION 
MACHINE TOOLS e GRINDING 
SPINDLES @ CUTTING TOOLS @ RAIL- 


ROAD PINS AND BUSHINGS e DRILL 
CORPORATION J1G BUSHINGS e@ AIRCRAFT AND 
MISCELLANEOUS PRODUCTION 


DETROIT 32, MICHIGAN 
PARTS @ DAIRY EQUIPMENT 
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During our more than 45 years of service to the Automotive 


Steering Wheel Hubs Industry, parts by “Cleveland” have served and are still 


° serving many manufacturers whose products have won world- 
Radio Speaker Frames wide acclaim. We are proud of the part we have played in 


their success and proud of the reputation for reliability and 


Power Take- off Joints ruggedness which “Cleveland” parts have won with our 
Universal Joints manufacturing customers. 


When looking for component parts you can depend on, it 


Propeller Shafts pays you to come to “Cleveland.” We will welcome the 


Screw Machine Parts opportunity to work with you. | 
Steel Stampings Cleveland Steel Products Corporation 


Automotive Division 


16025 Brookpark Road « Cleveland 11, Ohio 
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Du Pont Announces 


TRADEMARK 


ENGINEERING 
REPRODUCTION 
FILMS 
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WHAT IS Cronaflex ? 


CRONAFLEX is a new line of photographic reproduction materials 
on Du Pont Cronar® polyester film base. CRONAFLEX films are 


available in three types: 


1. DIRECT POSITIVE FILM for making sharp black-line posi- 


tives directly from pencil or ink drawings. 


2. CONTACT FILM for negative “same-size”’ reproduction 
of originals for use in producing accurate positive 
intermediates. 


3. PROJECTION FILM for use in cameras or enlargers to 


produc e negative or positive copies. 


wr Cronaflex: 


Because of their unique properties, CRONAFLEX Engineering 
Reprodu tion Films offer decisive advantages: 


@ CRONAFLEX, thanks to its “Cronar” base, is unbeliev- 
ably rugged, absorbs a minimum amount of moisture, 
and is the most dimensionally stable, tear-resistant engi- 


neering film you can use. 


@ CRONAFLEX will not tear, kink, shatter, or become 
brittle. It will withstand repeated wear and abuse under 
any shop or storage conditions. 

@ CRONAFLEX has a matte surface that provides the finest 
pencil and ink acceptance yet devised. Lines do not 
smudge, can be drawn—or erased and redrawn ==> T) 
either side of the film. 


© CRONAFLEX dries rapidly. Intermediates can be ready 


for reproduction in fifteen minutes or less. 


WHO CAN USE Cron afl ey ? 


Engineers, draftsmen, blueprinters, cartographers, architects, sur- 
veyors. CRONAFLEX films on .004” “Cronar” base will fill your 
needs for long-lasting intermediates and duplicate originals. For 
use where dimensional stability is very critical, CRONAFLEX 
Direct Positive and Projection Films are available on .007” base. 


FOR MORE INFORMATION on these revolutionary new films, fill in the coupon 
E. I. du Pont de Nemours & Co. (Inc.), Photo Products Department, Wilmington 
98, Delaware. In Canada: Du Pont Company of Canada (1956) Limited, Toronto 





BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





DU PONT CRONAFLEX 


for Functional Photography 


Photography with a purpose... not an end in itself but a means to an end. 
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CRONAFLEX Direct Positive Film gives you a 
positive, black-line reproduction from original 
pencil or ink drawings. It can be exposed in 
direct process machines or conventional con- 
tact printing equipment. Can be handled and 
processed in subdued room light 


CRONAFLEX Contact Film gives you the posi- 
tive intermediate for diazo or blue printing 


where negative-positive steps are utilized. 


CRONAFLEX will not break, crack or discolor. 


CRONAFLEX Projection Film can be exposed in 
a camera, enlarger, or contact frame: it gives 
you a negative copy from an original drawing 


ora positive copy from a negative intermediate. 


E. |. du Pont de Nemours & Co. (Inc.) 
Photo Products Deportment 

2420-17 Nemours Building 
Wilmington 98, Delaware 


Please send me literature on CRONAFLEX 
Name __ 
Firm -_ 


Street ___ 





D&L* selects 


Magnamatic “‘One-Shot’”’ 
Screwdrivers provide 

precise torque control in 
D&L’s new multi-spindle unit. 


_D&L J TOOL AND MACHINE COMPANY* 


990 S. Oakwood, Detroit 17 


Manufacturers of automatic single and multi-spindle 
screwdrivers and nutrunners for automation assembly lines. 
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““MAGNAMATICS”... 


The D&L Tool and Machine Company’s newest develop- 
ment is a fully automatic multiple screwdriver that feeds 
and drives five screws simultaneously to desired torque 

. at a rate of 3500 screws an hour! 

D&L’s development engineers specified “One-Shot” 
Magnamatic drivers. Studies from hundreds of difficult 
fastening assignments proved that Magnamatic is the 
only screwdriver clutch that fully meets the demands of 
high speed, fully automatic screwdriving equipment. 
Because Magnamatic “thinks for itself”, its torque-set- 
ting clutch jaws disengage the instant desired fastener 
torque is reached . . . there’s no clutch ratcheting or 
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Complete line of motors and clutches available 
for constructing multi-spindle screwdriving 
and nutrunning arrangements. Capacities #2 
screws to bolts requiring 120 pounds of torque. 

Portable multi-spindle units featuring Magna- 
matic “One-Shot nutrunners and screwdrivers 
are also available. 


Chicago Pneumatic 


PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS * DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS «+ AVIATION ACCESSORIES 
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impacting to cause jaw wear. . . the absence of ratcheting 
means consistent torque settings that don’t need read- 
justment; the absence of impacting means longer bit life, 
and no possibility of burred screw heads, stripped 
threads, or sheared fasteners . . . air line pressure varia- 
tions don’t affect delivered torque . . . torque output can 
be changed to suit job requirements. 

Investigate the possibilities of Magnamatic. Let our 
Field Engineers show you how the wear-free clutch com- 
ponents of Magnamatic “One-Shot” screwdrivers and 
nutrunners will insure accuracy and consistency in all 
automatic multiple units. 


Chicago Pneumatic Tool Company, Dept. M 53 
8 East 44th Street, New York 17, N. Y. 


Please send me full information about multi- 
spindle units featuring “Magnamatic"’ screwdrivers. 


Please send me FREE booklet SP-3165 ‘“Magnamatic 
Case Histories” 


Have representative call. 
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Automated Exhaust Valve 


HE application of manufactur- 
ing automation, for the parts 
supplier who does not control 


the design of the product, presents 
some complicated aspects of the 
problem and requires that added 
attention be given to flexibility of 


process, handling equipment and 
machine tools. 

The parts manufacturer cannot 
wisely establish a method applica- 
ble to one item only, that is, a 
method of manufacture that is 
ideal for one particular customer’s 


Valve head and tip are ground to length 
in this double-end Model 178A Gardner 
grinder. To the left is an example of 
the chute that carries valves in ori- 
ented position from the preceding op- 
eration to feed the grinder. In the fore- 
ground is a typical elevator that raises 
valves one by one from this machine to 
the distributing chutes at the right. 


By Murray D. Braid 


Factory Engineer 


VALVE DIVISION 
THOMPSON PRODUCTS, INC. 


Finishing Line 


part will not necessarily be the best 
for a different customer’s part of 
the same general shape and design. 
To prevent the possibility of ob- 
solescence of the manufacturing 
process, a thorough study of pres- 
ent requirements and accurate an- 
alysis of future trends and de- 
mands is important. In the case 
of the automotive exhaust valve, 
this analysis had to answer such 
questions as: (1) will the valve 
remain a one piece valve design or 
will the welding of the head and 
stem material be necessary, (2) 
will the materials used in the next 
five or six years be forgeable as 
they are today, (3) will a cast 
valve be required, (4) will the ma- 


Stem grinding is done in Landis center- 
less grinders as shown. A distinctive 
feature of this setup is the Thompson- 
Products post-process and feedback 
control cabinet (patented) to the right 
of the grinder. Valves are transported 
to the machine on the chute in the 
background. Finished valves are ejected 
from the chute at the right of the 
grinder and immediately enter the post- 
process gaging station before release 
to succeeding operations. 





terial be machineable, (5) what 
heat treatment is likely to be re- 
quired, (6) will the overall physical 
dimensions change radically, that 
is, head diameter, length of stem 
and stem diameter, (7) what toler- 
ances and finishes will be required, 
(8) what types of retainer grooves 
will be used, and (9) will the stem 
have a carbon relief? 

In the case of this valve finish- 
ing line, such information was re- 
solved to a fundamental method 
applicable to the foreseeable fu- 
ture needs. This new method re- 
sulted in a process whereby the 
valve is forged, heat treated and 
rough and semifinish ground. Our 
older method, the one presently 
employed in most of our valve lines 
consists of forging, rough machin- 
ing, heat treating and semi and 
finish grinding. 

An example of necessary com- 
promise can be seen in the omission 
of the usual machining operations 
in the automated method. The dis- 
advantage of this is that the grind- 
ing operations to remove the forg- 
ing stock will probably be more 
expensive. However, this disadvan- 
tage is outweighed by the less ob- 
vious advantages such as: (1) 
the flow of work may not be inter- 
rupted for a batch heat treat op- 
eration, (2) the possibility of a 
nonmachineable material obsolet- 
ing the method is eliminated and 
(3) and most important, a grind- 
ing wheel can be made to run for 
several shifts without downtime 
for tool adjustment and changes, 
thus allowing continuous operation 
for extended periods. 

The machines used for perform- 
ing the grinding operations on 
valves have been developed over 
the past several years and these 
special machines are in reality 
modifications of standard machines. 
The four basic types of grinders 
used in this installation are: cen- 
terless grinders, disk grinders, col- 
let chuck type center grinders, and 
centerless crush dress grinders. 

After valves are roll straight- 
ened, it is necessary to trim the 
forging excess from the tip end 
of the valve. For this operation 
valves are bulk fed into an orient- 
ing hopper which lifts them to the 
feed chute for a Thompson Prod- 
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ucts-designed abrasive cutoff ma- 
chine. This cutoff machine is en- 
tirely automatic in operation being 
automatically loaded and arranged 
to eject the part in an oriented 
position for feed to the next op- 
eration. The cutoff operation is 
performed by automatically posi- 
tioning the valves in V-blocks on 
a drum which passes across a % 
in. wide abrasive wheel. As the 
abrasive cutoff wheel wears down, 
it is fed into position automatically 
as required; and should the abra- 
sive wheel fracture during the 
running operation the machine is 
automatically shut down and the 
operator signaled for a_ wheel 
change. Forgings that may be too 
short for complete cutoff are 
ejected from the load side of the 
machine to prevent damage to the 
wheel. Extra length parts, result- 
ing from a broken abrasive wheel, 
are automatically ejected from the 
machine. 
Diamond 
grinders are used on the stem 


dressed centerless 


grinds and are entirely automatic 
in operation by virtue of the fol- 


lowing features: automatic loading 


and unloading; automatic dress- 
ing; size compensation after dress- 
ing; and size compensation by feed- 


back signals from _ post-process 
gages. These features make con- 
tinuous unattended operation pos- 
sible and operator attention is re- 
quired only to make periodic man- 
ual adjustments for stem taper 
should this condition arise. In the 
centerless stem grinding opera- 
tions, each part is gaged to insure 
that the part being fed to the next 
operation is size controlled. These 
size control features were obtained 
by applying Thompson Products 
designed post-process gages and 
feedback control elements to stand- 
ard Model 121% Landis centerless 
grinders. Stem diameters are gaged 
at two points and the automatic 
gages are set to “contro] limits” 
that are within the blueprint speci- 
fications for each operation. This 
allows the grinder to run up to the 
control limit and make a size ad 
justment without exceeding the de- 
sired tolerance at the operation. 
These feedback features allow the 


Finish tip grinding is handled in Model 723 Gardner grinders. At the right in 
the foreground is another of the typical elevators and overhead is the chute 
for feeding valves to the grinder. 





centerless grinders to run continu- 
ously unattended by the operator 
for extended periods of one hour 
to two hours time and hold toler- 
ances as required as low as 
+ 0.00035 in. 

The rough, semifinish and finish 
grinding operations on the tip and 
top head of the valve are performed 
on Gardner disk grinders. A Model 
178A six-disk Gardner grinder is 
used to remove the forging stock 
from the top of the head as well 
as semifinish grind the tip of the 
valve at the same time. Here valves 
are automatically loaded into a 
carrier which is rotated between 
the two sets of disk, the valve is 
clamped in the carrier and held 
securely during the grinding op- 
eration. Automatic unloading is in- 
corporated which orients the valve 
in a chute where the valve is sus- 
pended by the head and transferred 
to the next elevating conveyor for 
loading into the next machine. This 
disk grinder is equipped with cali- 
per gages that contact the valve 
surfaces while the valve is held 
in the carrier. The grinding disk 
is automatically fed in to compen- 
sate for the amount of wheel wear 
during the grinding cycle. The 
overall length dimension is con- 
trolled by the individual grinding 
disk feedback system. 

A Model 723 two-disk Gardner 
grinder is used for finish grinding 
the tip of the valve. This machine 
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TOP—This Sheffield crush-dressed wheel 

grinder is employed for grinding the 

grooves as well as the tip chamfer. The 

post-process gaging device is attached 

to the exit end of the machine at the 
left. 


CENTER—Close-up of the T-P post- 
process gaging unit and feed-back cab- 
inet. This view also shows the Landis 
valve seat grinder at the end of the 
process line. As valves emerge from the 
machine, they pass through the gage, 
drop onto the inclined belt elevator, 
and are deposited on the herizontal 
belt conveyor at the right. This carries 
finished valves to final inspection. 


AT RIGHT—Typical of the T-P automa- 

tion system is this close-up of a net- 

work of conveyors. In the foreground 

is an elevator, fitted at the top with 

control switches that distribute the 

flow of valves between the chutes lead- 
ing to two machines. 




















Autocar's 


600 Hp 
Off-Highway 
Vehicle 


A 600-hp Diesel powered rear 
dumper for off-highway use 
has been developed by Autocar 
Division of the White Motor Co. 
With speeds up to 33 mph, and de- 
signed for 40-ton payloads, the new 
dump truck is Autocar’s latest bid 
for a larger share of the growing 
off-highway market—specifically in 
the mining, quarrying and con- 
struction fields. It is said to be the 
first truck having more than 400 
hp in a single engine. 

Designated the AP-40, it is the 
third in the AP line to be intro- 
duced by Autocar since late last 
year. The first two, also rear dump- 
ers, were the AP-15, with a rated 
payload of 15 tons, and the AP-25, 
for loads up to 25 tons. 

The 600 hp engine—which has 
a 30-hp starting motor—gives the 
truck a horsepower-to-weight ratio 


of 275 to one. 
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Adaptation of the engine to the 
AP-40 was made possible by the 
recent development of the Fuller 
R-1550 transmission 
flexible enough to efficiently utilize 
the power developed. 

The engine is a 12-cyl V-type 
Cummins Diesel with rated brake 
horsepower of 600 at governed 2100 
rpm. Bore is 5‘ in., stroke 6 in. 
Compression ratio is 13.5. Piston 
displacement is 1486 cu in. Cylin- 
ders have wet sleeve liners, pistons 
are of aluminum alloy. 

The 17-in. two plate clutch is 
operated manually with air assist. 


rugged and 


Nine forward speeds and two in 
reverse are provided by the Fuller 
mechanical transmission. Only one 
speed requires double clutching. 

The forward rear axle has a dou- 
ble reduction - gear drive carrier 
and the second rear axle has a 
single reduction-gear drive carrier 


Above is shown the 16,800-lb frame for 
the new off-highway vehicle 


with matching ratios. There is 
an inter-axle differential equipped 
with air-actuated lock for blocking 
out torque loss to either axle if 
its wheels lose traction. 

Planetary gears, a system of 
floating spur and ring gears, are 
located at the ends of each of the 
tandem axles. 

The frame is all-welded, box con- 
struction of one-inch carbon steel, 
reinforced within by corrugated 
plate 34-inch thick. It has seven 
cross members. Weight is 16,800 
lb. 

An all-steel and welded cab is 
enclosed and offset mounted. The 
steering wheel can be adjusted 
through an are of 15 deg and 
raised or lowered through two 
inches. Steering is manual with 
hydraulic assist. 

The heavy, rock-type body made 
by Heil has chute construction and 
scoop end. A full cab protector is 
made of quarter-inch steel. The 
Heil hoist, outboard mounted on 
supports integral with frame, is 
double - acting, telescope type. 
Dumping angle is 70 deg. 

An eight-blade fan, 44 in. in 
diameter, has a drive ratio cf 0.58 
to one. The radiator is built-up type 
with separate upper and lower 
tanks, side brackets and core. 





Special Machine Tools 
at Continental's New Gas Turbine Plant 


Pine tree serrations in the periphery of large turbine wheels are produced 
by surface broaching in this horizontal LaPointe broaching machine. 





Part of the battery of 16 Arcweld creep testing machines installed in the 
CAE plant for stress-rupture testing of samples of Nimonic alloys. 


By 
Joseph 
Geschelin 


ONTINENTAL AVIATION & EN- 

GINEERING CORP. is already 

producing its line of small, 
high performance jet engines, gas 
turbines, and compressors in its 
new plant in the outskirts of To- 
ledo, Ohio. Boasting some 300,000 
sq ft of productive floor space, the 
facility is working on a large back- 
log of orders for the several models 
released for production. 

At the time the writer visited 
the plant a fairly large assortment 
of special machine tools were still 
in the process of installation on the 
lines. Necessarily, this is only a 
preliminary report on a sampling 
of operations. At this writing the 
company has a payroll of around 
950 workers. 

Since this is the only full scale 
manufacturing operation of its 
kind in the motor car area, some of 
its details will be of general in- 
terest in view of the industry-wide 
attention being given to gas tur- 
bine power plants. It is quite 
likely, of course, that gas turbines 
for road vehicles may be of simpler 
design, will utilize less critical al- 
loys and materials, and may be 
produced in larger volume. From 
that standpoint, they will doubtless 
employ different methods and equip- 
ment. Nevertheless, the CAE op- 
eration will point up the problems 
that face producers of small gas 
turbine machines. 
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Because the CAE products have 
parts made of aluminum alloys, 
either forgings or castings, of Inco 
Nimonic alloys, of magnesium, and 
steel, the machine shops have been 
segregated for each of these mate- 
rials. Both the size and applica- 
tion of each type of unit also dic- 
tates the design of the part, the 
kind of material to be employed, 
and the manufacturing techniques 
that result from these choices. 

For example, the turbine wheels 
for the hot end of jet engines are 
machined from a one-piece blank 
of Nimonic alloy, the blading being 
machined from the blank. This is 
done in two stages: trepanning to 
rough out the blading; and rough- 
and finish-milling of the blades to 
the exact airfoil configuration. Tre- 
panning is done in standard milling 
machines, using shell-type cutters 
with cemented - carbide inserts. 
Formation of the airfoil section— 
rough and finish—is done in a bat- 
tery of two-spindle Cincinnati Hy- 
drotel machines. 

For larger wheels CAE employs 
inserted blading, the wheel being 
machined as a simple blank with 
pine-tree serrations about the pe- 
riphery to receive the blading. Ser- 
rations are produced by surface 
broaching in the large, horizontal 
LaPointe broaching machine shown 
here. 

The turbine inlet nozzle for the 
hot end of compressors for jet en- 
gine starting, on the other hand, 
employs Haynes-Stellite precision- 
cast blading, the individual blades 
being permanently welded in place. 

The turbine housing is a fabri- 
cated assembly in which machined 
steel parts are welded to a light 
stamped housing, welding being 
done by means of the argon 
shielded arc method. Blading for 
the diffuser is prepared in the form 
of large segments of aluminum al- 
loy forgings. This makes it feasible 
to trepan the individual blades, fin- 
ishing them to true airfoil section 
by means of a setup in Turchan 
tracer-controlled mills. This method 
is employed for machines that fly. 

For the drone (non-man carrying 
engines), on the other hand, they 
have a simpler and lower cost 
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This two - spindle 
Cincinnati Hydro- 
Tel is typical of 
the equipment for 
profiling the air- 
foil contour of in- 
tegral turbine 
wheel blading. 


method. Here the segments are 
precision-cast of aluminum, using 
the plaster mold technique. The 
advantage of this is that the blad- 
ing is cast to form with such per- 
fection that no further machining 
is required. 

Most of the operations on the 
larger parts are performed in the 
conventional Bullard VTL’s, Cut- 
master models, and other makes of 
vertical lathes. The so-called T- 
lathes, made by Monarch and Lodge 
& Shipley are used for facing and 
forming the surfaces of such parts 
as rotor wheels, compressor hous- 
ing, and compressor covers. 

Forgings of Nimonic alloys not 
only must be qualified by ultrasonic 
examination but samples of each 
heat are subjected to testing in 
the Creep Test Laboratory, where 
stress-rupture readings are taken 
at elevated temperature. As illus- 
trated, CAE has installed a battery 
of sixteen of the latest type Arc- 
weld creep testing machines for 
this purpose. 

The shaft assemblies, complete 
with wheels for both ends, require 
extremely fine dynamic balance- 
of the order of 0.04 oz in. This 
is done in Gisholt Dynetric balanc- 


ing machines. Final balance is so 
critical that each component of the 
assembly is balanced separately to 
reduce the amount of unbalance to 
be corrected in the complete as- 
sembly. 

In addition, the shaft is sub- 
jected to high speed spinning to 
assure endurance under the ex- 
tremely high rotative speeds re- 
quired for these machines. 

Aircraft type test cells have been 
provided for testing the assembled 
machines since they must undergo 
the same kind of schedule of green 
testing, tear-down, and final testing 
as do the larger aircraft jet en- 
gines. Given sufficient experience 
in production, together with quali- 
fied statistical quality control of the 
entire process, it is possible that 
test cell procedures ultimately may 
be modified if not eliminated as a 
requirement after green run. 

As mentioned earlier, new items 
of equipment are being installed 
Among these are Heald and Ex- 
Cell-O precision - boring machines, 
Natco multiple - drilling machines 
and other types and makes. Sev- 
eral months from now it will be 
possible for us to provide a better 
picture of this unique setup. 





American Foundrymen's 
Society Holds 
6Ist Casting Congress 


Speaking before the 6lst Cast- 
ings Congress, held by the Ameri- 
can Foundrymen’s Society at Cin- 
cinnati, May 6 to 10, H. F. Barr, 


chief engineer of Chevrolet Motor 


Div., GMC, told the metal men 
that use of aluminum by the auto- 
mobile industry was expected to 
increase from the present average 
of 38 lb per car to 50 lb by 1960, 
to 75 lb by 1965, and to 100 lb by 
1970. At the same time, the total 
usage of ferrous castings by the 
industry was expected to increase, 
he said, though the proportion 
would shift in favor of the light 
metals. 

Somewhere in the future, and 
possibly before 1970, the automo- 
bile industry will see its first 10 
million passenger car year, ac- 
cording to Mr. Barr. 

The designer thinks of much 
more than horsepower when study- 
ing engine improvement, Mr. Barr 
continued. Torque over a speed 
range, flexibility under varying 
driving conditions; economy of op- 
eration; weight and its relation to 
roadability; size and weight in 
relation to space under the hood 
and cost of manufacture, and kind 
of metal to be used and processing 
operations are in his mind. To be 
considered are not only conven- 
tional automobile engines, but en- 
tirely different types, such as the 
gas turbine and the free piston 
engine. All major automobile com- 
panies are doing research with 
these power plants. 

In all of this striving to im- 
prove products, foundrymen and 
process engineers must keep mov- 
ing ahead also. “One of our goals 
is a logical extension of things we 
have been demanding all along— 
thinner walls, and castings that 
are not highly stressed due to resi- 
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dual strains. Secondly, we want to 
eliminate or greatly reduce para- 
sitic slugs of iron that are not 
necessary to the operation of the 
part, but are required by foundry 
practice. Third, we want to get 
closer dimensional tolerances and 
smoother surfaces on our cast- 
ings, to decrease machining and 
cleaning expense. Fourth, we want 
to see draft minimized. This is 
another source of extra machin- 
ing, and we really would like to 
see draft eliminated altogether.” 
W. C. Shartow, of Chevrolet- 
Saginaw Grey Foundry Div. of 
GMC, told of the difficulties in 
making cylinder block castings to 
rigid specifications. To produce a 
relatively lightweight engine, the 
casting has to be as short and 
compact as possible. Close mini- 
mums were established for clear- 
ance of crankshaft throws and 
cheeks, and for the timing chain. 
Only 0.150 in. finish is permitted 
on the sides of the bores, and a 
minimum of 0.100 in. wall thick- 
ness is required after machining. 
A complete core assembly is set in 
the drag mold. This assembly 
consists of 11 cores comprising a 
slab core to which all cores are 
pasted and assembled, four cylin- 
der case cores with an oil distrib- 
utor core preassembled to the rear 
case core, two water jacket cores, 
and two end cores with a fuel 
pump core preassembled to the 
front end core. Core assembly 
must be precise, as no more than 
plus or minus 0.020 in. variation 
on dimensions from the machin- 
ing locator on the end of the cast- 
ing to center lines of bores and 
water jacket can be allowed. The 
V-8 casting actually weighs about 
10 lb less than the L-6 casting. 
Cores are assembled on a pallet 


type conveyor, with exact pin cen- 
ters to locate core assembly ¢car- 
rier fixtures. The assembly stays 
in the carrier until it is set in the 
drag mold. Side fixtures line up 
the water jacket for endwise loca- 
tion, and fix the location for each 
end core. An overall gage checks 
the complete assembly for loca- 
tion and for insurance against 
in or out shift of end cores. 

E. C. Zuppann, Bendix Aviation 
Corp., statistical 
method of analyzing defects in 
castings to determine cause. The 
first step is to make up a table of 
foundry operating days and job 


described a 


numbers or pattern numbers, and 
to record the percentage of scrap 
for each job number during each 
day. At the end of a given period, 
of probably weeks, the 
scrap are 


several 
daily percentages of 
averaged, and a second set of 
daily quality figures is compiled in 
which the daily average is com- 
puted as a percentage of the over- 
all average for that job. For ex- 
ample, if a given job showed 1.2 
per cent of scrap for a given day, 
and the period average for the job 
was 2.5 per cent, the daily quality 
rating for the day for that job 
would be 48 per cent. 

Choosing a small group of the 
best days and the poorest days, all 
possible data are then compared, 
such as sand records, laboratory 
analysis sheets, the heat log, etc., 
one set at a time. For example, 
if the defect is mold blows, the 
sand records, core records, metal 
condition, etc., should be studied 
for correlation between the per- 
centage of defects day to day and 
any significant variation in any 
of the records of each item. The 
simplest method for determing if 
a significant relationship exists is 
the ranking method, in which the 
condition under study is ranked 
for each of the days in the group 
of days chosen. Correlation be- 
tween the ranks of one or more of 
the conditions and the original 
rank of the days as to quality may 
explain which condition contrib- 
uted to the lowered quality. 

A feature of the society meet- 
ing was the Engineered Castings 
Show, held for the first time, with 
98 exhibits by foundries, suppliers 
of foundry equipment and mate- 
rials, and service companies. 
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With the engine stopped, the operator 
adds necessary weights to bring the 
engine within balance specifications. 
The electronic console of the balancing 
unit is shown near the floor fo the right 
of column, while an overhead meter box 
(top, right of column) indicates possi- 
ble unbalance for front and rear of the 
engine, whether the engine requires 
balancing, and the size weight to be 
added when necessary. 


INCE the start of the 1957 run 
in Ford Motor Co. engine 
plants at Cleveland and Dear- 

born, more than 600,000 engines 
have been tested for mass balance. 
A distinctive feature of the unique 
technique employed for this pur- 
pose is that balance is checked as 
a part of the standard “hot” test 
stand procedure while the engine 
is running under its own power. 

The importance and economy of 
this procedure can be best appre- 
ciated in the light of Ford engine 
assembly and _ testing methods. 
These have been described in full 
on various occasions (see AI, Feb. 
1, 1956). To review this very 
briefly, Ford engines are built up 
progressively starting with the at- 
tachment of the machined cylinder 
block to a massive carrier arm 
transported on the power-and-free 
conveyor system. The engine is 
never detached from this arm until 
it reaches the shipping dock. En- 
gines enter the “hot” test 
mounted on the arm and remain at- 
tached to it during the test cycle. 
Thus it constitutes the cradle, both 
for testing and balancing. 

The unique electronic system that 
makes mass balancing feasible has 
been added to the instrumentation 
of the existing test stands, per- 
mitting balance readings to be 
made during the course of the test 
cycle. In this manner balancing 
has become practically a “free” op- 
eration since it does not usually 
affect the 20-minute cycle employed 
for the “hot” test procedure. 

Ford decided to investigate the 
practicality of this method back in 
1954. Early attempts were not 
successful due to the effects of ex- 
traneous vibration phenomena from 
other exciting sources than unbal- 
ance when the engine is operated 


area 
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Engines Mass Balanced 
on Hot Test Stand 


under its own power. The present 
solution was found when the In- 
ternational Research & Develop- 
ment Corp. of Columbus, Ohio came 
into the picture and developed suit- 
able instrumentation, including a 
filtering system that eliminated ef- 
fects of all frequencies except en- 
gine vibration due to unbalance at 
a speed of 1500 rpm, the engine 
speed established for the final cycle 
on the test stand. 

Now that the procedure has be- 
come a feature of regular produc- 
tion testing, its major contribution 
is that of an overall criterion of 
quality control of engine produc- 
tion. It serves as an indicator of 
quality control for all stages of 
machining, making it possible to 
spot off-standard tolerances before 
they get out of control. 

For example, Ford practice, in 
common with other manufacturers, 
is to balance all component parts— 
crankshafts, flywheels, weight of 
pistons and connecting rods, etc. 
If these tolerances are maintained 


within assigned limits, most com- 
pleted engines should be in dy- 
namic balance within established 
tolerances. 

There is always the possibility, 
however, that production variations 
may result in a stacking of tol- 
erances, causing engine unbalance 
The mass balance procedure is the 
final criterion. Experience has 
shown that only a certain percent- 
age of production engines require 
balancing. 

If the established percentage of 
engines requiring balance correc- 
tion is exceeded during any period, 
that becomes cause for an immedi- 
ate investigation in the machining 
departments. This assures that 
any possible off-standard proce- 
dures will be checked immediately. 

Moreover, if the amount of un- 
balance of any individual engine 
exceeds the specified correction tol- 
erance, the engine is rejected on 
the “hot” stand, no correction is 
made, and it is taken off the line 

(Turn to page 104, please) 






































Fig. 1—Mill finished stainless steel sheets 72 in. by 76'/2 in. Fig. 2—Roof panel is formed in one operation. Two restrikes 


are wiped prior to drawing for roof tops. Metal is AISI form the beads for the windshield and rear window. 
type 302 stainless 0.041 in. thick. 


HEN the Eldorado Brough- 
am first appeared as a 
Cadillac dream car it pre- 


sented a bold departure from con- 
ventional automotive design and 
construction with many innova- 
tions, one of which was its stain- 
less steel roof. 

The sheets required for the 
bright top are the largest ever used 
in the automobile industry. Their 
production and fabrication re- 
quired intensive research and engi- 
neering. The major part of the 
roof panel is formed from 72 in. 
wide sheets of AISI type 302 stain- 


Fig. 5—After grinding, the weld bead 
is polished with a soft wheel and grind- 
ing compound. Final polishing is done 
on a specially designed unit visible in 
the background. An abrasive belt is 
indexed across the entire roof to pro- 
vide a brushed finish of parallel lines 
from front to rear. 
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Fig. 3—This tilting fixture is used to inert-gas weld two 
Welding is done from 


ears to the stainless roof panel. 


the inside. 


less. Two extensions or ears are 
inert gas welded to the main roof 
panel. This procedure eliminated 
the need for a wider sheet and cut 
down on scrap losses. Production 


techniques have been developed 
which fully utilize the welding 
characteristics of the austenitic 


type stainless steel. As a result, 
the two welded seams are perfectly 
blended and cannot be detected in 
the finished roof. 


Two pieces of special equipment 
developed for production of the 
roof are a tilting fixture for weld- 
ing the ears and a unique finishing 
stand which provides a uniform 
brushed or satin finish across the 
entire roof panel. 


The welding fixture, shown in 
the accompanying illustration, 
holds the roof panel and two ex- 
tensions to permit welding them 
from the inside. This of course 
minimized the amount of finishing 
required on the exterior welding 
bead. 


After the exterior bead is ground 
and polished with portable air- 
powered wheels, the entire roof 
panel is positioned on the final fin- 
ishing stand. This equipment con- 
sists of an abrasive belt with a 
drive supported by two columns. 
The belt unit can be automatically 
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indexed across the entire roof 
panel. 
Actual assembly is done in a 


routine manner with the stainless 


steel] roof welded to the carbon 





Fig. 4—A portable air-powered grinder is used to flush out 
the welding bead. The filler rod used is of the same com- 
position as the base material so that the joint will blend with 
the roof panel and ear. 





steel] body stampings in a conven- 
tional buck using regular produc- 
tion welding equipment. Welds are 
made without any major changes 
from standard practice. 


Fig. 6—Finished roof panels are covered with a reinforced plastic form which 
remains on through all assembly operations. Here the roof is being spot welded 

































to the body and corner posts. 
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How the Chrysler Torsion-Aire 
Suspension System Was Developed 


Fig. 1—1957 Plymouth and Dodge front suspension 
(front view!) 


Fig. 2—1957 Plymouth and Dodge front suspension 
{rear view) 


HRYSLER CorP. has developed two basic suspen- 
sion units to fit the weight and dash-to-center-line-of- 
front-wheel requirements of its entire line of cars. 
The smaller unit is used on the Plymouth and Dodge 
lines; the larger on the DeSoto, Chrysler, and Im- 
perial lines. Since the principle of operation is the 
same for both suspension units, only the Plymouth and 
Dodge design will be considered in this article. 

This design is known to Chrysler engineers as the 
A-518 production unit. Figures 1 and 2 show two 
views of the A-518 mockup, covering all attachments. 

Figure 3 shows the lower control arm, which is made 
up of two main pieces—the load-carrying arm and 
the front strut. The pivot point of the strut lies on 
the inner axis of the lower control arm. The front 
attachment is a large mass of rubber that makes two 
pillows when assembled—one on each side of the 


Fig. 3—Lower control arm and front strut mounting 
assembly 


i = 


Fig. 4—Ball joint and upper control arm assembly 
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By 0. D. Dillman and R. R. Love 
CHRYSLER CORP. ENGINEERING DIVISION 


inner front frame member. In addition, each of the 
other attaching points of the suspension is isolated 
from the frame by rubber. The use of rubber at these 
points does two things: it eliminates a previously 
lubricated point, and it solves the breakaway friction 
problem, which occurs when these points are mounted 
steel on steel. Finally, the use of rubber reduces front 
end harshness. 

When the wheel goes over a rough surface, the 
wheel and lower control arm assembly move back 
about \% in. to reduce the gravity force buildup. The 
strut has a forged rear end that allows the proper 
metal section to carry offset loads around the corner 
to the two-bolt attachment and, incidentally, provides 
a permanent wheel stop. The inner pivot of the load- 
carrying arm is cantilevered on the inner pivot bar 
that mounts in the lower arm housing, within a rubber 
bushing. This assembly is held in place by a safety 
check washer, nut, and lockwire. The rest of the hous- 
ing extends rearwards; a hexagonal hole broached in 
it accepts the torsion bar, which is simply slid into 
place at assembly. 


BALL JOINTS 


The upper ball joint has a different type of attach- 
ment (see Fig. 4). As shown, the entire ball joint 
is built around one common center line. The outer 
surface of the housing is threaded with a flat-pitch 
thread, similar to the one used on the now-outmoded 
stee] bushing. By drawing and reaming a hole in the 
outer end of the control arms, it is possible to have 
the hardened flat threads on the ball joint housing cut 
their way into the control arm and, at the same time, 
lock themselves in place. Figure 5 is a cross section 
of the upper and lower ball joints, showing the rubber 
spring loading member in the upper joint, as well as 
the permanently lubricated SuperOilite hardened bear- 
ing. 

The upper arm, like the lower one, is a stamping, 
and it uses a snap-in type of rubber rebound bumper. 
The inner pivots are _ straddle-mounted, rubber- 
shouldered bushings that use the double-shear prin- 
ciple on their mounting bolts (see Fig. 6). This method 
was chosen over a larger single cantilever mounting 
system because it kept additive wheel rate down. Each 
bushing is attached to the frame by an inner pivot 
stamped bracket that is spaced away from the frame 
by a stack of 1/16-in. shims. With a ball joint outer 
pivot, wheel caster and camber can be adjusted by 
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Fig. 5—Front suspension ball joints 





Fig. 7—Anti-dip braking principle of load application 


adding or subtracting the proper number of shims 
under the front or rear control arm bracket. 


BRAKING NOSE DIVE 


Braking nose dive has been reduced by diverting the 
braking forces, through an inclined upper control 
arm, to the chassis structure. Figure 7 indicates the 
manner in which the braking force is transferred to 
the steering knuckle and, upward, to the ball joint 
of the upper control arm, which is inclined at 17 deg 
to the horizontal. Or, to state it another way: the 
rearward braking force is divided through the use of 
the inclined upper control arm into two segments: a 
horizontal braking force to stop the car; and a vertical 
force to lift the car. Thus, when a car is stopped with 
a nominal braking force of 1000 lb applied to one 
front wheel, 212 lb of this load is diverted into counter- 
acting the weight shift forces that would normally 
cause the front end of the car to dip. 


TORSION BAR 


The main feature of Chrysler Corp.’s front suspen- 
sion is, of course, the torsion bar. The rear of the 
bar is fixed in an anchor housing that is cradled in the 
engine rear frame cross member (see Fig. 8). The ad- 
justable height feature of the torsion bar allows us 
to insure that all front end car heights are uniform 
as the cars come off the assembly line, and permits 
further field adjustment, if necessary. 

Torsion bars also permit the more exact transfer 
of the loading point of the suspension to the portion 
of the frame structure that can best handle these 
loads. By eliminating bulky coil springs, the torsion 
bar also provides more usable space in the engine 
compartment—a major consideration in view of 
today’s low car silhouettes. 

The major factor in the design of high-production 
torsion bars is to keep operating stresses down and 
thus permit normal automotive production methods. 
Figure 9 shows each of the 10 steps that a piece of 
bar stock goes through to become a Torsion-Aire 
torsion bar. 
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Fig. 8—Adjustable rear torsion bar anchor 


BAR STOCK 
——— 





CENTERLESS GRINDING 


i lm 





UPSETTING 


3. 


FLASH REMOVING 
4 ——-- 


SIZING 











ental 





HEAT TREATING 


Te imme it 


SHOT PEENING—PRESETTING — INSPECTING 
mam en ne nme 


ENAMELED BAR 








10. 


Fig. 9—Chrysler front suspension torsion bar manufacturing 
steps 


REAR SUSPENSION 


The Hotchkiss rear drive suspension (see Fig. 10) 
has been modified to allow as low a tunnel as possible 
for reduced car heights. A stiffness ratio of 8.4 for 
the front section to 1.0 for the rear section was ob- 
tained by using a one-third to two-thirds offset in 
the position of the rear axle with respect to spring 
length, and by stubbing or clubbing the front ends 
of the spring leaves. In effect, a trailing arm of sorts 
is produced which has an instant center that allows 
a pleasant rise to the rear of the car on maximum 
acceleration and also works as a member of the sus- 
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pension team to control braking dip. Other advantages 
are roll control and increased stability. 


RESULTS 


To summarize, the Torsion-Aire suspension has 
achieved improvements in the following conditions: 

HIGH-SPEED FLOAT—This condition is characterized 
by a bobbing motion of the front end of the car when 
it is driven over an undulating road. The suspension 
engineer is faced with the problem of providing suffi- 
cient shock absorber resistance to eliminate float and 
yet avoid the harshness of a stiff-legged ride. The 
problem was solved by the development of a new shock 
absorber for the front suspension on all models (see 
Fig. 11). The additional set of valve disks and orifices 
in the new shock absorber provides greater shock ab- 
sorber resistance at low piston velocities without 
sacrificing the excellent rough road control and 
absence of harshness or the original Oriflow shock 
absorbers. This shock absorber, furthermore, was 
largely instrumental in making it possible to eliminate 
the sway bar from the Plymouth and most of the 
Dodge models. 

BOULEVARD RIDE HARSHNESS—This condition occurs 
when small road irregularities are encountered and is 
produced by a combination of overinflated tires and 
the static friction of the suspension. The direct ap- 
proach to the problem is, obviously, to use lower tire 
pressures and to reduce static friction. If lower pres- 
sures are used, the tire cross-sectional area must be 
increased to carry the same load. Thus, the Plymouth 
tire was changed from a 6.70 x 15 tire with 24 psi to 
7.50 x 14 with 22 psi. At the other extreme, the Im- 
perial tire was changed from 8.20 x 15 to 9.50 x 14, 
with the same reduction in air pressure. These 14-in. 
diameter tires have a considerably greater enveloping 
power, with rates in the order of 10 per cent less than 
their 15-in. diameter counterparts. Static friction was 
reduced in the Torsion-Aire suspension by virtually 
eliminating sliding friction of the pivot points and 
replacing it with rubber deflection. We also found 
that the fore-and-aft movement of the front suspen- 
sion (also made possible by rubber deflection) made a 
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Fig. 12—Front suspension Fig. 13—Front suspension 
upper ball joint lower ball joint 
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Fig. 10—1957 modified Hotchkiss rear suspension 


Fig. 11—Front shock absorber 


Fig. 14—Front suspension rubber isolation points 
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Fig. 16—Rear suspension vertical Fig. 17—Car attitude comparison 


Fig. 15—Front suspension vertical 
travel comparison 


travel comparison 








significant contribution to the re- 
duction of single bump impact 
harshness—a more annoying con- 
dition than boulevard harshness. 
STEERING EFrrort — Larger, 
softer tires, increased front end 
weight, and smaller diameter steer- 
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ing wheels in the new cars would 
probably have resulted in more dif- 
ficult steering. Short of releasing 
power steering as standard equip- 
ment, the only thing we could do 
was to increase the steering ratio 
or reduce the friction of the several pivot points. Since 
we were determined to maintain steering ratios, we 
took the latter approach. Major friction points in the 
steering system are the ball joints and steering link- 
age. The upper ball joint (see Fig. 12) is preloaded by 
a rubber spring. The load and rate of this spring were 
selected to keep the stud engaged with the bearing 
at all times. The bearing, which is made of Super- 
Oilite, has grease grooves on top and on the inside 
diameter to provide lubrication for free steering 
action. The lower ball joint (see Fig. 13) also uses a 
SuperOilite bearing with grease grooves. The weight 
of the car is supported by this joint. It is therefore 
not necessary to preload this bearing, since there is 
no reversal of load. A rubber idler arm bushing and 
nylon bearings in the ends of the transverse steering 
link provide less friction at these points. The net re- 
sult is a steering effort approximately equal to that of 
previous models. 

RoaD NoIsE—Transmission of road noise into the 
car has been greatly reduced by completely isolating 
the front suspension from the frame by installing 
rubber at every point of contact (see Fig. 14). 

DIRECTIONAL STABILITY — Almost everything con- 
nected with the suspension and steering design con- 
tributed to greater directional stability, but the major 
factors in this improvement were the additional rear 
suspension roll understeer, wider wheel rims, neutral 
toe pattern, and additional positive caster. 

BRAKING DIP AND ACCELERATION SQUAT—As shown 
in Fig. 15, the acceleration attitude of the 1957 
Chrysler New Yorker is very little different from that 
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Fig. 18—Transverse steering link 
bearing 


Fig. 19—Roll angle comparison 


of the 1956 model. However, during deceleration, the 
amount of jounce is reduced by about 65 per cent, 
owing to the inclined upper control arms, which pro- 
vide a lifting component on the front suspension to 
offset the weight shift. Fig. 16 indicates the con- 
tribution of the highly unsymmmetrical leaf spring 
rear suspension. During deceleration the rise in the 
rear of the car is réduced by 40 per cent, while during 
acceleration the rear, instead of squatting, actually 
rises somewhat. The resulting effect is shown in Fig. 
17. The change in car attitude is now sufficiently 
small so that it is difficult to perceive any change dur- 
ing either acceleration or deceleration. 

LUBRICATION — Front-end lubrication points have 
been reduced from as many as 23 to 8 (4 tie rod ends 
and 4 ball joints). Fig. 18 is a cutaway of one end 
of the transverse steering link showing the use of 
nylon and rubber. 

Bopy RoLL—As shown in Fig. 19, at 30 per cent G 
lateral acceleration, which is a moderately severe side 
thrust, body roll has been reduced by 25 per cent. This 
reduction in roll angle was achieved by lowering the 
center of gravity by from one to three in. over pre- 
vious models; increasing the front rol stiffness by 3° 
per cent and the rear roll stiffness by 35 per cent. Some 
improvements in pitch rate were achieved by better 
selection of spring rates (front vs. rear), by better 
shock absorber control, and a higher radius of gyra- 
tion. 

The foregoing is an abstract of a paper presented by 
the authors at the SAE National Passenger Car, Body 
and Materials Meeting in Detroit. 
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An Analysis of the Mobilgas Economy Run 
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Fig. 1—Average miles per gallon vs horsepower 


GROUP of 1957 passenger 
cars, representing the larger 
portion of U. S. A. produc- 
tion models, again proved the high 
fuel mileage potential of modern 
automobiles in the Mobilgas Econ- 
omy Run. These 23 cars, all equip- 
ped with automatic transmissions, 
completed the 1568.3-mile Run 
from Los Angeles, Calif., to Sun 
Valley, Idaho, at an average speed 
of 41.2524 mph. 

The results are especially sig- 
nificant this year because the 
average miles per gallon figure 
of 20.4865 exceeds that obtained 
in 1956 by 0.5329 and the average 
ton-miles per gallon figure of 
52.0414 exceeds those obtained in 
both 1955 and 1956 by 1.5616 and 
3.3903 respectively at a time when 
the reserve power for perform- 
ance, safety, and comfort is the 
greatest in history. While the fig- 
ures speak for themselves, they 
become even more. spectacular 
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when consideration is given to 
conditions of procedure and 
course characteristics to which 
Run was subjected. 

The Run was conducted under 
the Rules and Supplementary Reg- 
ulations and with the Sanction of 
the Sports Commission of the 
United States Auto Club. Since 
the first Run to Yosemite in 1936 
the rules have been altered each 
year to fit new situations and to 
provide a fair basis of competi- 
tion for all entrants. The most 
important changes this year were: 
(1) permission for women drivers 
to participate under special cir- 
cumstances; (2) the return to 
four competitive classifications or 
price divisions having a piston 
displacement of more than 200 
cu in. and known to the industry 
as Low price, Low Medium, Upper 
Medium, and High; (3) reduction 
in time allowed for servicing to 
14 man-hours. 


By Ray McMahan 


Staff Engineer 
SOCONY MOBIL OIL CO. 


Nine entrants exercised their 
option to enter a second car of the 
same make and model to be oper- 
ated by a woman driver and relief 
driver. The official score or win- 
ner, in this case, was determined 
by whichever of the two 
achieved the most ton-miles per 
gallon over the entire course. For 
instance, the winner of the Dodge 
team was the car driven by Wm. 
J. Losher. While the car driven by 
Patricia Jones was actually sec- 
ond in this class, it could not 
place as a result of this rule. 

For a number of years contest- 
ants had almost unlimited time to 
prepare cars for the Run. This 
year a maximum of 14 man-hours 
was allowed for servicing and 
checking after the car was im- 
pounded. This served to keep cars 
in a more “as delivered” condition 
and did not give an entrant with 
unlimited recourses an advantage 

(Turn to page 114, please) 
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in the aircraft industry has created a situation 

which puts a heavy load upon the inspection per- 
sonnel responsible for keeping the instruments prop- 
erly calibrated and repaired. In an effort to relieve 
this serious condition a method was evolved that per- 
mitted a greatly enlarged image of the focal plane of 
the instrument being adjusted to be projected upon a 
screen. The system is handled completely upon a 
special surface plate in a filtered air darkroom. The 
advantages of the system are numerous; namely, re- 
lief of eyestrain, consistently accurate results, compact 
system free from air and heat disturbances, elimina- 
tion of walking to set targets, simultaneous viewing, 
and increased rate of servicing. The simultaneous 
viewing can be used for instructional purposes. 


Ti: constantly growing use of optical instruments 
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PROJECTION 
SYSTEM 


Developed for 
Inspection 


Essentially, the projection system depends upon 
powerful light source projected through a very accu- 
rate and leveled collimator. This must be done in such 
a manner that the collimator graticules are brilliantly 
illuminated, yet the image of the light source must 
not appear in the final projected image. This is accom- 
plished by using a projector with a focal length which 
can be combined with the lens of the collimator to 
focus the filament image about 20 in. in front of the 
collimator. In addition, proper precautions are 
taken to prevent excessive heat absorption by the 
collimator graticules. A water cell absorbs the exces- 
sive heat of the beam before it enters the collimator, 
and an aperture stop limits and directs the cooled 
beam of light through the collimator. Light does not 
touch any metal part of the collimator, but is confined 
to transmission through the glass elements only. The 
illuminated graticule is in turn projected upon light 
collimated (made parallel) by the collimator objective 
lens. This bundle of collimated light carrying the 
image of the graticule is projected to the objective 
lens of the instrument to be checked for calibration. 
This instrument is so oriented and focused that it will 
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By E. J. Barnett 
TOOL DEVELOPMENT ENGINEER 
Convair (San Diego) 
A Division of General Dynamics Corp, 


Optical Instrument 
and Calibration 


image the colimator graticule in the focal plane of the 
instrument reticle. The instrument eyepiece, equipped 
with a right angle prism, projects the combined images 
onto a screen for observation. Focusing of the image 
upon the screen is done with the eyepiece adjustment. 

To set up this system it was decided to use a slab 
of boiler plate 100 in. by 30 in. by 2% in. with one 
surface planed for the top. The slab is supported on 
concrete pillars so that the top is 45 in. above the 
floor and means provided to keep the top level under 
0.001 in. per ft tilt. A grid pattern of 3% in. x 16 thd. 
holes 3 in. in from the long edges and 3 in. apart was 
then drilled and tapped on the table top. This allows 
a versatile method for establishing different optical 
set ups. The L.O.S. was at 15 in. above the table so 
that the tallest instrument could be accommodated 
into the L.O.S. and pedestals of various heights for 
different instruments were made. A hole approxi- 
mately near the center of the long edge of the table 
is used for the position of the instrument to be 
checked. Seven holes each side of this position, the 
calibrating instruments are set up. At the position 
to the right the Taylor Hobson collimator is set up, 
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on the proper pedestal, suported by a Farrand pre- 
cision cup mount and a Farrand kinematic tele- 
scope mount. The Watts prismatic stride level is 
used in the regular manner to level the collima- 
tor. The collimator with level were previously pro- 
gressively checked and re-adjusted, over a period of 
two months, until the combined error of its projected 
L.O.S. was truly horizontal to less than one second. 
A K&E jig transit was chosen for the second posi- 
tion instrument as the reticle combined a paired line 
and a single line pattern. This reticle allows a quick 
check for levelness of the horizontal] crosshair of the 
instrument being calibrated. Particular care was 
taken to adjust this reference jig transit horizontal 
crosshair for perfect levelness. As the crosshairs are 
placed on the reticle at right angles at the factory, 
when the horizontal line is correct, the vertical line is 
also in its correct position. 

A unique method of checking the horizontal axis 
of a jig transit is used with the projection system. It 
is capable of at least one second accuracy. Both ends 
of the horizontal] axis are provided with adjustable 
axel mirrors, and the jig transit to be adjusted is off- 
set from the original L.O.S. as shown in Fig. 4. The 
collimator is pointed at one of the axel mirrors so 
that the beam can be reflected from the mirror into 
the objective lens of another jig transit as shown. An 
image of the tilt graticule of the collimator is then 
projected by the viewing jig transit onto a screen at 
one side of the table. Both jig transits need only be 
roughly leveled; then, by observing the screen image 
while plunging the jig transit to be checked, the mir- 
ror can be adjusted normal to the horizontal axis. The 
instrument is then rotated 180 deg and the opposite 
mirror adjusted in a like manner. Then a co-incidental 
setting of reticles is made by adjusting the viewing 
jig transit. Revolve instrument being checked 180 deg; 
and the error of the horizontal axis perpendicular 
relationship to the vertical axis. 

Figures 1 and 1A show the basic set up for align- 
ment of the system in relationship to the table top 
pattern of holes. This alignment is necessary for con- 
venience of all instrument calibration set ups, with 
the exception of the jig transit horizontal axis adjust- 
ment method as shown in Figs. 4 and 4A. 

Each type of optical instrument to be calibrated has 
its own procedure method; and while individual] sys- 
tems are shown for clarity, it is not essential that 
only one set up be on the table at once. It is possible 
to set up sight levels for calibration without disturbing 
the jig transit basic set up. Once the optical inspector 
becomes familiar with the system, he can arrange set 
ups in the proper sequences to suit his schedule. It 
is generally more practical to inspect several similar 
instruments for the same condition, one after the 
other, without changing the set up. 

In the procedures presented, only the necessary in- 
structions peculiar to the projection system are pre- 
sented. It is assumed that the personnel doing the 
calibration are thoroughly used to standard optical 
calibration methods. It is just as important that a 
regular sequence of adjustments be followed with this 
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Jig transit calibration 


FIG. 4A 


system as with other systems, so that one adjustment 
will not seriously affect another. 


BASIC SET UP PROCEDURE 

The following instructions will serve to set up in- 
struments for the checking and calibration of jig 
transits. It is assumed that the table has been prop- 
erly leveled and that all test instruments are in proper 
condition. The leveling of the table is not a necessity 
but will facilitate all setups. 

1. Seven holes to right from table center hole in 
Fig. 1, set up position A. 

2. At position A set up collimator, on proper pedes- 
tal, supported by a Farrand precision cup mount and 
a Farrand kinematic telescope mounting bracket. 

3. Mount Watts prismatic stride level on collimator. 

4. Set up entire projector system behind collimator. 


5. At position B, seven holes to left of center posi- 


Sight level calibration 


tion hole, set up a K&E jig transit equipped with a 
right angle eyepiece prism. Transit must be on proper 
pedestal. Level accurately and aim jig transit at colli- 
mator displacement target. 

6. Turn on projection system and adjust until pro- 
jected beam hits objective lens of jig transit B. If 
everything is adjusted right, an enlarged image will 
appear on screen. Focus B jig transit and its eye- 
piece so that A displacement target and jig transit B 
reticle are sharp on screen, as in Fig. 1A. 

7. Recheck levelness of both jig transit and collima- 
tor bubbles. 

8. Adjust Farrand precision cup mount (always 
maintaining collimator level) until image on screen 
shows co-incidence of horizontal crosshairs of instru- 
ments, and adjust jig transit horizontal tangent screw 
for co-incidence of vertical crosshairs as in Fig. 1A. 

9. Focus jig transit to show tilt graticule of collima- 
tor on screen. 

10. Adjust Farrand kinematic bracket so that com- 
bined screen images show co-incidence for horizontal 
and vertical crosshairs, as in Fig. 1. 

11. Refocus jig transit to collimator displacement 
target and correct for co-incidence of crosshairs of 
images with jig transit adjustments, as in Fig. 1A. 

12. Proper set up is obtained when jig transit can 
be focused from displacement target to tilt target of 
collimator with co-incidence settings at both positions. 
Bubbles of both jig transit and collimator should also 
indicate accurate levelness for both readings. Repeat 
steps 8 through 11 until this condition is satisfied. 

13. Table is now set up for calibration of jig tran- 
sits mounted on proper pedestal at center position 
hole. 


JIG TRANSIT CALIBRATION 


The basic set up as shown in Fig. 1 should be 
rechecked before any jig transit is set up at position 
3 as shown in Fig. 2. 
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Sight level optical micrometer calibration 


1. Remove eyepiece assembly from jig transit C 
Set up projection unit behind the former eyepiece 
position of C. 

2. Set up and accurately level in jig transit to be 
calibrated at position B. Equip B with right angle 
eyepiece. 

3. To make optical axis perpendicular to the hori- 
zontal axis: Aim and focus jig transit B on tilt grati- 
cule of collimator A. Do not touch the focus knob of 
B for the remainder of this sequence, unless it is 
aimed at tilt graticule of A. Precisely adjust B for 
co-incidence of its vertical crosshair of collimator A 
tilt graticule. It is not necessary that horizontal 
crosshairs should be exactly co-incident. 

4. Plunge telescocpe of B 180 deg and aim at C. 
Adjust C for perfect co-incidence of vertical cross- 
hairs as shown in Fig. 3. Slight refocussing of C may 
be necessary for a sharp image on screen. A quick 
check for orientation of B reticle can be made now 
If reticle B is not in proper register with reticle C, 
it should be rotated to proper relationship. If this 
adjustment is necessary, steps 3 and 4 will have to be 
repeated. 

5. Turn jig transit B 180 deg in azimuth and re- 
verse telescope on its horizontal axis and again aim 
3 at C and adjust for vertical co-incidence, by using 
B controls. 

6. Plunge telescope B 180 deg and aim at collimator 
A. Vertical reticles should coincide. If not, loosen 
bottom reticle screw. Then loosen one side adjusting 
screw and tighten the other by small increments so 
as not to lose tension, until the angular difference is 
reduced one-fourth of the original error. Particular 
care should be taken at this time to see that the reticle 
is not rotated out of proper horizontal and vertical 
relationship. Tighten bottom reticle screw. 

7. Repeat steps 3 through 6 until final step shows 
no more than a reticle width difference from exact co- 
incidence. 
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8. Setting telescope level bubble to indicate line of 
sight is truly horizontal: 

Aim jig transit at collimator tilt graticule. Level 
collimator accurately. Adjust jig transit so that its 
reticle shows co-incidence with collimator A tilt grati- 
cule. The horizontal setting is the critical one in this 
test. Adjust co-incidence bubble of jig transit for 
center reading. 

JIG TRANSIT CALIBRATION 

To make the horizontal axis perpendicular to the 
vertical] axis: 

1. See Fig. 4. Set up instruments as shown in 
sketch. 

2. Rough level jig transits B and C. 

3. Sight along telescope tube of C into mirror of B 
and slowly rotate B and aim C until image of end of 
collimator tube can be seen in mirror. 

1. Position collimator A so that its projected beam 
of light will reflect off mirror of B and into scope of 
C. An image should show on screen. The Fig. 4A 
shows this condition, but due to perspective the screen 
had to be shown as transparent. The image is on the 
side towards the jig transit C. 

5. Focus C on displacement target of collimator A 
and by proper manipulation of B and C a co-incidence 
setting can be obtained. The horizontal setting is the 
critical one. 

6. Focus C on tilt graticule of A and make co-in 
cidence setting by adjusting Farrand bracket of colli- 
mator A. Proper adjustment of system is obtained 
when C can be focused from co-incidence of tilt grati- 
cule to displacement target of A with displacement 
error under 0.100 in. 

7. Refocus C to co-incidence setting on tilt graticule 
of A. Rotate B telescope tube 180 deg and check 
error of horizontal axis mirror. If error exists, ad- 
just mirror until no error is detected in co-incidence 
setting image when instrument is plunged 360 deg. 
Rotate jig transit B 180 deg in azimuth to opposite 
mirror and adjust this mirror in the same manner. 

8. With both mirrors normal to the horizontal axis, 
adjust C to co-incidence with horizontal crosshairs of 
collimator A. Rotate B 180 deg to opposite mirror and 
horizontal axis error will be shown four times actual 
error. Remove % error with C tangent screw and % 
with the adjustable horizontal axis bearing block of 
B. Repeat procedure until no more than a reticle width 
error can be detected in 180 deg rotation of instru- 
ment. 


JIG TRANSIT CALIBRATION 

To make L.O.S. pass through vertical axis: 

1. Set up instrument as shown in Fig. 1 at posi- 
tion B. 

2. Precisely level instrument B. 

3. Check level of collimator A. Aim and focus B 
on collimator displacement target so that co-incidence 
of vertical crosshairs is obtained on screen as in 
Fig. 1A. 

4. Focus B to tilt graticule of collimator A. Adjust 
collimator Farrand bracket for co-incidence of vertical 
crosshairs as in Fig. 1. Exact horizontal co-incidence 
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is not necessary in this particular calibration check. 

5. Focus B back and forth from displacement to tilt 
graticules of A until vertical co-incidence is obtained 
on both graticules. End up focussed on tilt graticule. 

6. Rotate B 180 deg in azimuth and plunge scope 
180 deg and again make co-incidence setting on verti- 
cal tilt graticule crosshairs. Do this by adjusting B 
controls only. 

7. Refocus B to displacement target of A and any 
error will be shown at twice the actual error. 

8. Remove ¥% the error with the proper adjustment. 
(This varies on different make instruments — see 
Maker’s manual.) Repeat above sequence steps 2 
through 7 until 2x error is not over 0.001 in. 


TILT LEVEL CALIBRATION 


1. Level collimator A accurately. 

2. Set up tilt level on proper pedestal as shown in 
Fig. 5 making sure one set of leveling feet are in line 
with collimator. 

3. Rough level with circular bubble. Make standard 
check of circular bubble and readjust if necessary. 

4. Precisely level B by co-incidence bubble. Use the 
method described by K&E under the heading, “Faster 
Rough Leveling.” 

5. Aim level B at A and focus to tilt reticle of A. 
Make precise co-incidence setting of combined reticles 
in image on screen. Use vernier acuity if instrument 
reticle has paired lines. The horizontal setting is the 
critical one in this test. 

6. Pan instrument B slowly across tilt graticule 
image and note if the reticle of B is oriented properly 
for horizontal setting. If not, readjust in the stand- 
ard manner. 

7. Reset horizontal co-incidence setting in center of 
field. Now check co-incidence bubble of B. If not pre- 
cisely level, readjust bubble. It is extremely important 
to make several checks of both instrument co-incidence 
bubbles to make sure they indicate levelness at the 
same time that the screen image shows co-incidence. 
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OPTICAL MICROMETER CALIBRATION 


We have found that with this projection method a 
reflection from the negative lens in the focusing tube 
(telescope focusing lens) can be thrown back onto 
a screen. This screen is provided with a hole approxi- 
mately the size of the projection beam, and the screen 
is placed in front of and close to collimator A as 
shown in Fig. 6. By making the reflection from the 
optical flat, of the optical micrometer, coincide with 
this reflected spot at a screen distance of 3 or 4 ft, it 
is possible to set the micrometer normal to the optical 
axis of the sight level within plus or minus 0.0005 in. 


ALIGNMENT TELESCOPE CALIBRATION 


1. Set up alignment telescope on proper pedestal 
equipped with Farrand precision cup mount and Far- 
rand telescope mount. This position B as shown in 
Fig. 7 should be about 2 ft from collimator A. 

2. Properly orient and focus B so that co-incidence 
of B reticle and collimator A displacement target are 
shown on screen. Be sure micrometers are zeroed. 

3. Focus B so that its reticle is superimposed on 
tilt graticule of collimator A. Adjust mounting 
bracket of A so that perfect co-incidence of reticles 
appear on screen. 

4. Focussing B from perfect co-incidence on tilt 
graticule of A to displacement target of A should not 
show an error exceeding plus or minus 0.050 in. from 
horizontal or vertical co-incidence. This adjustment 
is taken care of with the Farrand precision cup 
mount for horizontal displacement and the Farrand 
bracket takes care of the vertical adjustment. 

5. Refocus B to perfect co-incidence with tilt grati- 
cule of A. The procedure is now the same as the regu- 
lar method for adjusting the optical axis parallel to 
the mechanical axis. However, the image is observed 
greatly enlarged on the screen. 

6. The micrometers are adjusted in the regular 
manner by refocussing B to target of A, and observing 
results on screen. 
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Electrical Equipment Discussed 


at Air Transportation Conference 


LECTRICAL engineers, holding a 

district meeting and Air 
Transportation Conference at Day- 
ton (May 7-9), heard discussions 
of some of the problems of flight 
that are being solved by electrical 
and electronic equipment. A new 
a-c generator with built-in rectifier, 
a step motor for automatic con- 
trols, a promising cooling system 
for aircraft generators, and some 
electrical aspects of aircraft de- 
sign were among the subjects. 

Speaking upon aircraft system 
reliability, J. J. Pierro of North 
American Aviation, Inc., said, “In 
today’s automatic world, nothing 
is so important to the successful 
airplane as a dependable, failure- 
free electrical system. ... There 
can be no doubt that one of the 
greatest challenges to the electrical 
engineer today is the achievement 
of high reliability in his designs.” 
This must be 100 per cent reliabil- 
ity, not 85 per cent. “To gain re- 
liability requires precise and care- 
ful design, followed by effective 
development. Most of all, it 
required attention to small details 
which very often are the difference 
between success and failure.” 

Analog simulation of psycho- 
logical phenomena can help in con- 
ducting controlled tests upon 
models, N. D. Diamantides, Good- 
year Aircraft Corp., told the group. 
It could produce quantitative ex- 
pressions necessary to the study 
of control systems involving human 
participation. A jet plane simula- 
tor designed by Goodyear, and 
used for pilot control efficiency 
evaluation, uses an electronic ana- 
log computer among other instru- 
ments, he said. 

Analog computers used in air- 
craft propeller design save money 
by solving equations and establish- 
ing criteria for satisfactory con- 
trol performance, according to Roy 
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By Kenneth Rose 


K. Frick, Wright Air Development 
Center. 

Effective coordination of efforts 
between equipment and airframe 
manufacturers was urged by P. B. 
Cloud, North American Aviation, 
Inc., to bridge “the widening gap 
between aircraft and equipment 
capabilities.” Equipment must be 
designed and rated in terms of 
specific environmental installations. 
“As flight speeds and altitudes ap- 
proach more critical magnitudes, 
it will become imperative that 
equipment of commensurate capa- 
bilities be made available.” The 
Rating of Airborne Electrical Ap- 
paratus Subcommittee of AIEE’s 
Air Transport Committee has the 
basic job of rerating rotational 
electrical apparatus for airborne 
application, and work has_ been 
done toward setting up  stand- 
ardized rating procedures. 

What happens to an electric gen- 
erator in a plane traveling at high 
speed and high altitude was de- 
scribed by Alexander Kusko, of 
M.I.T. “The basic thermal prob- 
lem .. . is the rapid rise with 
speed of the stagnation tempera- 
ture of air taken on board as a 
heat sink for generator losses,” 
he told the group. The stagnation 
temperature of cooling air shows 
a temperature rise from 27.7 C at 
Mach 1 at 30,000 ft, to 724 C at 
Mach 4 at 100,000 ft, and obviously 
the materials employed in the gen- 
erators must be capable of op- 
erating at temperatures above stag- 
nation temperature of blast air if 
the air is to serve as a heat sink. 
While generators made of new 
materials are being investigated, it 
appears that by using ram-air proc- 
ess equipment existing aircraft 


generators can be operated at flight 
speeds from Mach 1 to Mach 4 
within accepted penalty factors to 
the aircraft, he said. The auxiliary 
cooling system most promising uses 
fuel as the ultimate heat sink, he 
said. 

Richard M. Moroney, of M.I.T., 
stated that ram-air cooling sys- 
tems may be used to cool genera- 
tors at flight speeds up to approxi- 
mately Mach 3 without requiring 
a complicated topology. They are 
relatively insensitive to variations 
in amount of heat to be dissipated, 
making them valuable for package 
systems for several components 
simultaneously. They are unde- 
sirable for short flight times, how- 
ever, because there is no reduction 
of penalty associated with reduc- 
tion of flight time. 

A new type motor for automatic 
controls was described by Samuel 
Noodleman, of B. A. Wesche Elec- 
tric Co., as essentially a two-speed 
device of very wide range, in- 
herently suitable to many position- 
ing applications and index opera- 
tions. It is operated from single 
phase alternating current, with 
wide flexibility in design and con- 
trol. 

Pilotless aircraft can use a sil- 
ver-zinc battery system as a light, 
reliable primary power source, Lyal 
T. Abrahamson, of Boeing Air- 
plane Co., stated. Their compara- 
tively short charged storage life 
has been extended: about 50 per 
vent by the use of nitrogen-filled 
cases. The battery shows a com- 
paratively flat discharge charac- 
teristic, and voltage tolerances of 
plus or minus six per cent can be 
maintained until cell capacity is 
almost completely exhausted. 
Nickel-cadmium and lead-acid cells 
show continuous drop in output 
voltage throughout their discharge. 

(Turn to page 127, please) 





AUTOMATION 
NEWS REPORT 
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AUTOMATIC CONTROLS 
PRODUCTION—VEHICLES—AIRCRAFT 








By Samuel Cummings 


AUTOMATIC HANDLING 

Production line engineers at the Detroit Trim Plant 
of the Ford Div., Ford Motor Co., have found a new 
way to apply automatic handling to a coating opera- 
tion. One of the plant’s functions is to treat car door 
panels so that trim can be bonded to them. 

A completely modern production line setup has been 
installed to handle the door panels, which are already 
cut to size when they reach the plant. Sizes vary, but 
all panels are about 0.1l-in. thick. Average weight is 
about 2 Ib per panel. Here is the way the line operates: 

Two stacks of panels are delivered mechanically to 
each side of a Union automatic vacuum lift. The lift’s 
pickup arms reach out and descend on each stack. Suc- 
tion cups on the arms are automatically actuated when 
they contact the top panel on each stack. The arms then 
raise the panel to the proper height, shuttle back to 
the conveyor, and release the panels on the conveyor 
belt. The conveyor carries the panels to a Union roller 
coater, where resin is applied, and then through an 
oven, where the resin is cured. 

Handling and coating are timed sequences, which 


Union automatic vacuum lift is shown placing a panel on 
the conveyor to the Union roller coater 


10 


allow exact control of the cycle. Different cycle speeds 
can be obtained by adjusting the vacuum lift. Four 
complete set of panels are run through the line every 
minute, but six sets can be handled if required. 


LOW-COST COMPUTERS 


The engineering shortage may be solved by the use 
of low-cost, general-purpose computers, according to 
Maurice Horrell, general manager of the Computer 
Div., Bendix Aviation Corp. 

“General-purpose digital computers are ‘lengthening 
the shadow’ of the individual engineer and putting the 
U.S. in a better position to compete with government- 
trained engineers in Russia,” Horrell said. 

He emphasized that he was speaking of computers 
priced around $50,000, compared with large-scale com- 
puters and custom-built, specialized data processing 
systems costing from $100,000 to $3,000,000. 

As an excellent example of a field where the low-cost 
computer can be used to supplement scarce engineering 
talent, Horrell pointed to the nation’s Interstate High- 
way Program. To help solve the drastic shortage of 
civil engineers, general-purpose computers can be 
assigned the job of computing earthwork on highway 
and freeway routes. They can also be used in conjunc- 
tion with aerial photography and contour mapping to 
solve problems of highway routing in a fraction of the 
time it would take civil engineers and surveyors to do 
the same job in the field. 


COMPUTERS AND THE FEDERAL 
HIGHWAY PROGRAM 


From the U. S. Bureau of Public Roads comes the 
encouraging word that computers have already begun 
to take over a substantial part of the desk-type work 
in the national road improvement program. Highway 
agencies in 35 states report that they are using these 
machines or that they are on order. Computers, accord- 
ing to the Bureau, have reduced by 90 per cent the 
time needed to figure tonnages of earth to be moved 
for the new roadways. They have also trimmed by 75 
per cent the cost of finding tonnage totals, and have 
eased grade and bridge planning and studies of traffic 
loads. 

Still another demonstration of the valuable help 
electronic computers can give highway program plan- 
ners took place in Washington, D. C. recently. 

In 40 seconds, an International Business Machines 
Corp. 704 computer gave its answers on the impact 
of the Federal-State road-building program on jobs 
and industries. The entire operation involved about 
36,500 multiplications and 110,000 additions. 

Government officials and representatives of business, 
science, and engineering looked on as the machine 
figured that: 

About 880,000 jobs will be created during the next 

years by the highway program. 

New business generated will amount to 28 per cent 
of the 1956 production of cement manufacturers. Pav- 
ing and roofing material firms will experience a 12.8 
upswing from their 1956 levels. 

(Turn to page 127, please) 
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Overall Length/Wheelbase Ratio 
for ‘57 Cars Almost Constant 


Analysis Discloses 
Average Multiplier Is 1.73 


By Joseph Geschelin 


undergone many cyclic changes over the years. The cycle was broken 
with the last prewar offerings, some of which were mounted on long 
wheelbase chassis and were extremely long bumper-to-bumper. 

In looking over the AMA specifications for the 1957 models we find 
that the tide has turned. Although the current models are lower, the 
trend has shifted to wider cars, with greater overall length than obtained 
in 1941 or 1949, on many models. This has put the squeeze on existing 
garages, even those attached to recently-built homes. 

While looking at the figures in the Statistical Issue (see AI, March 15, 
1957) we tried an experiment just on a hunch. Here was the question: 
is there any rational relationship between the wheelbase (in.) and 
bumper-to-bumper length (in.). This is the ratio of L-103/L-101 in the 
AMA designation as listed on page 118. 

This ratio was computed for each of the 42 models listed and the values 
subjected to statistical analysis, as will be shown later. For the moment, 
let us say that curiously enough it turns out that for 1957 models there 
exists a magic multiplier of exactly 1.73. If you multiply wheelbase in 
inches by 1.73 you will get overall length with surprising accuracy for any 
make or model. 

It will be shown later that the value of 1.73 represents the mean of all 
ratios. Moreover, if one were to discard the values for the Cadillac 75 
and the two Rambler models, the correlation becomes still more precise. 

We wonder about the significance of this. Possibly it implies that 
despite the individual styling of each make or model, stylists have more 
or less agreed, probably without (Turn to page 111, vlease) 


TT shape, proportions, and overall dimensions of automobiles have 
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¢ ¢e INDUSTRY STATISTICS - - 


1957 WEEKLY U. S. MOTOR VEHICLE PRODUCTION RETAIL CAR SALES BY PRICE GROUPS* 


As reported by The Automobile Manufacturers Association 


NUMBER OF CARS 


Year to Date March 
arc 


1956 - 


Weeks Ending Total 


May 18 May 11 1957 


PASSENGER CAR PRODUCTION 


Hudson 

Nash 

Rambler 
Total American Motors 

Chrysler 

De Soto 

Dodge 

Imperial 

Plymouth 
Total Chrysler Corp 

Ford 

Lincoin and Continental 

Mercury 
Total Ford Motor Company 

Buick 

Cadillac 

Chevrolet 

Oldsmobile 

Pontiac 
Total Genera! Motors Corp. 

Packard 

Studebaker 


Total Studebaker-Packard Corp. 


Checker Cab 
Total Passenger Cars 


*— Included with Chrysler. 


ca 
174 
2,202 


2,410 


3,126 
2,086 
7,758 
1,143 
16,574 


30.687 
29.694 

820 
6,128 
36,642 
8.039 
3,374 
31, 167 
7,557 
5.974 
56.111 


51 
1,443 


1,494 


48 
163 
2,126 


2,337 


2,930 
2,638 
7,282 
1,076 
15,405 


29,331 
29, 180 

814 
6.547 
36 541 
7,909 
3,395 
30,941 
7,321 
6,777 
56,343 


76 6,019 
1,336 24,491 


30.510 


231.743 


1,412 


TRUCK PRODUCTION 


Chevrolet 
G. M. C. 


International 
Mack 

Reo 
Studebaker 
White 

Willys 

Other Trucks 


Total Trucks 


Buses 


Tota! Motor Vehicies 


Arranged by Makes in 
NEW PASSENGER CARS 


March 
MAKE 1957 
Ford 
Chevrolet 
Plymouth 
Buick 
Oldsmobile 
Pontiac 
Mercury 
Dodge 
Chrysler 
Cadillac 
De Soto 
Rambler 
Studebaker 
Lincoin 
Nash 
Metropolitan 
Hudson 
Packard 
Continental 
Misc. Domestic 
Foreign 


m1 
$79 
Total 


All Makes 917 


February 
195 


108 ,672 
104 , 228 
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7,122 
1,118 


March 
1956 


7,274 
1,114 
127 


80 
1,475 
7,768 

20 


Price Group 


Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 


Price Group 


Under $2,000 
$2.001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 


Price Group 
Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500. . 


Total 


_ 
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Price Group 


Under $2,000 
$2,001 to $2,500 
$2,501 to $3,500 
Over $3,500 


Total 
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1957 NEW REGISTRATIONS 


Based on data from R. L. Polk & Co. 


THREE MONTHS 


1957 
358 , 196 
333,940 
144,721 


19€6 


16 


1,448,962 1,424, 


MAKE 
Chevrolet 
Ford 


International 
G. M. C. 


Dodge 
Willys Truck 


White 
Mack 
Studebaker 
Willys Jeep 
Diamond T 
Reo 


Diveo 
Kenworth 
Brockwa 

F. W. D. 
Peterbilt 

Misc. Domestic 
Foreign 


Total All Makes 


door sedan or equivalent model. 
extra equipment 

New registrations of American made cars only. 
imported foreign cars. 


1957 


Unitst % of Total 


1,011 
340,213 
166 , 763 
50, 824 


558,811 


-18 
60.88 
29.84 

9.10 


100.00 


1956 
% of Total 


18.68 
56.14 
21.18 

4.00 


100.00 


Unitst 


100 ,633 
302,507 
114,112 
21,539 


538,791 


Three Months 


1957 


Unitst % of Total 


15,546 
853 , 668 
416 , 263 
131,324 


1,416,801 


1.10 
60.25 
29.38 

9.27 


100.00 


1956 
% of Total 


18.40 
55.70 
21.69 

4.21 


100.00 


Unitst 


259 ,040 
783 , 856 
305 , 287 
59, 290 


1,407 ,473 


DOLLAR VOLUME OF SALES 
March 


1957 


Dollars J of Total 


1,543,797 
767,415,040 
465,248,778 31.94 
222,536,314 15.28 


$1,456,743,929 100.00 


HW 
52.67 


1956 
Dollars 


$ 197,555,811 
655 , 606 , 766 
318,002,730 

93,522,869 


$1, 264,688,176 


J of Total 


15.62 
51.85 
25.14 

7.39 


100.00 


Three Months 


1957 
Dollars 


$ 29,732,086 -81 

... 1,904,813,810 51.91 
1,166,990,315 31.80 
567,893,373 15.48 


$3, 669,429,584 100.00 


% of Total 


Descending Order According to the 1957 Three Months’ Total 


NEW TRUCKS 


March 
1957 
25,166 
24,860 
7,808 
5,595 
4,286 
1,355 


February 
1957 


22,769 
18,244 


. 135 
737 
511 
300 
205 


1956 
Dollars % of Total 


$ 504,187,445 15.31 
1, 687,430,868 51.25 
850,317,263 25.82 
250,848,141 7.62 


$3, 292,783,717 100.00 


*—Calculated on basis of new car registrations, as reported by R. L. 
Polk & Co., in conjunction with advertised delivered price at factory of four- 
Does not include transportation charges or 


Does not include 


THREE MONTHS 


1956 
70,724 


1957 

68,755 
56 400 
22,116 


212 
158 


153 
114 


207 
2,332 


193,776 208,839 
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Sometimes you can guess at torque... BUT 


With SR-4° Torquemeters, you can measure and control 
all industrial torques to+%% accuracy 


It isn’t necessary to measure the exact amount of torque in order 
to wring out a dishcloth. But in industry, it’s often vital that the 
exact amount of torque on a shaft be known. 


You can use Baldwin SR-4 Torquemeters to measure a few inch- 
ounces or thousands of foot-pounds, and with consistent accuracy 
to within +44%. They convert torsion changes directly into changes 
in electrical energy, measure torque independently of speed, and 
take no power from the drive shaft. A wide variety of instruments 
can be used with SR-4 Torquemeters, ranging from millivoltmeter 
and battery to a computing instrument reading horsepower directly. 


Baldwin SR-4 Torquemeters offer unlimited application oppor- 
tunities. Present uses include torque’ measurement of viscosity, 
in engine dynamometers, for pump testing, in propeller drive shafts 
and helicopter rotor assemblies, and hundreds of other applications 
in design and production testing. 

Whatever your torque measurement problem, a B-L-H representative 
is ready to serve you. For more complete information on SR-4 
Torquemeters, write today for your free copy of Bulletin 4308. 


The Type A SR-4 Torquemeter is a self-contained unit with 
housing and brush assembly suspended on a shaft by 
ball bearings. It employs SR-4 Bonded Wire Strain Gages 
in a Wheatstone bridge circuit. Baldwin torquemeters 
have been built for shafts from Y% in. diameter to 18 in.; for 
zero rpm to 35,000 rpm; and from 10 in.-oz. capacity 
to 4,200,000 in.-Ib. 


BALDWIN - LIMA: HAMILTON 


Electronics & Instrumentation Division 


Waitham, Mass. 


SR-48 strain gages * Transducers * Testing machines 
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Paewme-Faster... More Powerful 


f 


GREENLEE 


. © a 


AUTOMATIC BAR MACHINES 


HELP YOU BEAT RISING PRODUCTION COSTS 


The cowman achieves speed and power in a good 
“using” horse by years of careful breeding... 
Greenlee develops these same qualities in its Bar 
Automatics by continuous research and design 
improvement. One of the many superiorities of 
this speed and power is that it enables you to 
take full advantage of modern tooling practices. 
Your Greenlee representative will be glad to 
show you how it is done. Please submit print 


when inquiring about a specific job. 


Write for Catalog No. A-405 


— ae 
| GREENLEE 
a ~~ S. & soll 


Pe ae rE a 
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SiX AND FOUR-SPINDLE 
AUTOMATIC BAR MACHINES 


GREENLEE Specia! Machine Tools 


@ Multiple-Spindle Drilling and Tapping Machines 
@ Transfer-Type Processing Machines 
@ Hydro-Borer Precision Boring Machines 


1756 MASON AVE. 
ROCKFORD, ILL. 





@EETD OIL COOLERS CAN 
HELP SELL YOUR PRODUCTS 


For top efficiency from heavy-duty pow- Plate type oil cooler is highly flexible and efficient 
. iid a - for engine installation or for torque converters 

ered equipment, the oil in engines, trans- transmissions or hydraulic presses 

missions, torque converters and hydraulic 

units must be protected from heat. As 

their operating requirements are stepped 


up, this problem becomes more acute. 


GF your customers the benefits of Long thermally 
and mechanically efficient oil coolers, built by this 


? F , Wafer type, submerged in lower radiator tank 
53-year leader in heat exchangers. Long engineers cools transmission oil in automobiles 


design ingenuity in combining standard elements enables 


us to produce a wide variety of sizes, capacities and 


shapes without high tooling costs. 
Available in wafer, multiple plate, shell and tube, fin 
and tube, and manifold types 
For single or multi-pass, oil to water and oil to air 


cooling 


Large capacity of manifold type, fabricated from 
Applicable to automotive, industrial, marine, hydraulic seamless copper tubing, makes it suitable for heavy- 
duty engines 


and other mobile or stationary powered units 


Designed for installation in radiator tank, engine block 

or as an accessory 

Quality and performance tested and proved in Long 
laboratory 


Write for engineering data sheets and information forms 

Fin and tube unit can be used for liquid to air cool- 
: : : ing wherever a fan can be installed behind it. Suit- 
immediate help, ask to have a representative call on you. able for vehicles, factories, trains and power plants 


TORQUE CONVERTERS MY 
CLUTCHES 4 
HEAT EXCHANGERS 
LONG MANUFACTURING DIVISION | | 
BORG-WARNER CORPORATION 
12501 Dequindre Street, Detroit 12, Michigan 


Also: Oakville, Ontario, Canada J 
Export Sales: Borg-Warner International Shell and tube liquid to liquid heat exchanger is 
36 South Wabash ns Chicago 3, Illinois applicable to vehicles and industrial purposes and 


a ro ler in manuf vring fluid prod 
THE STANDARD OF QUALITY AND PERFORMANCE SINCE 1903 * ON ee 


to obtain application recommendations. If you need 
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Accelerated Engine Test Comparison Proves 
EATON SUPER-ALLOY VALVES 
LAST MANY TIMES AS LONG 


AS VALVES MADE FROM COMMONLY USED ALLOYS 


COMMONLY USED ALLOY 
Failed at Less than 
600 Hours 


To meet the requirements of extreme heavy duty service, Eaton 
has developed unique production methods for the making of 
exhaust valves of super-alloys possessing exceptionally high 
hot-strength and corrosion resistant properties. These Eaton 
Super-Alloy Valves are ‘‘custom tailored’’ to meet the specific 
requirements of the engines for which they are designed. 


As a pioneer in the development of valve designs and materials 
which have added thousands of miles to valve life expectancy, 
Eaton has made such important contributions as sodium cooled 
valves, seat-faces of high-alloy materials, aluminized valves, 
and now super-alloy valves. 


If you build engines—either gasoline or diesel—for heavy duty 
applications such as motor trucks, buses, earth moving machinery 
—it will pay you to discuss the advantages of Eaton Super-Alloy 
Valves with our engineers. 





EATON SUPER-ALLOY 
in Excellent Condition 
after 3000 Hours 











STRESS FOR 1% STRETCH 
IN 100 HOURS AT ELEVATED TEMPERATURES 


ORDINARY EATON 
ALLOYS SUPER-ALLOYS 


The results of laboratory tests represented by 
the above graph indicate the superior hot-strength 
of Eaton Super-Alloys over commonly used ex- 
haust valve materials. 


VALVE DIVISION 





EATO MANUFACTURING COMPANY 
9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


&. PRODUCTS: Engine Valves « Tappets « Hydraulic Valve Lifters » Valve Seat Inserts « Jet Engine Parts * Hydraulic Pumps 
Motor Truck Axles * Permanent Mold Gray Iron Castings * Forgings * Heater-Defroster Units * Automotive Air Conditioning 
Fastening Devices * Cold Drawn Steel « Stampings « Gears « Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 
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Ml, 


Here are 104 of the Enjay Butyl rubber parts contributing 
to the outstanding performance of the 1957 Pontiac cars. 


Enjay Butyl, the super-durable, all-weather rubber, has been Pontiac’s choice 
for important rubber parts for the past eleven years. This year, in more parts 
than ever before, Enjay Butyl rubber is adding strength, durability, and beauty 
for safer, more luxurious driving. 
Readily available in non-staining grades, Enjay Butyl rubber can be com- 
pounded into white and light-colored parts that combine beauty with top-notch 
performance. Low in cost, it out-performs and out-lasts all other rubbers formerly 
used, and may well be able to cut costs and improve performance in your product. 
0 Hl = eng ion, and for expert technical assistance, contact the Enjay Butyl is the greatest rubber value 
; in the world... the super-durable rubber 
Pioneer in Petrochemicals with outstanding resistance to aging 
abrasion « tear « chipping « cracking + 
ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. ozone and corona « chemicals « gases * 
Akron « Boston + Chicago « Los Angeles +» New Orleans + Tulsa heat « cold « sunlight « moisture. 
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News of the 


MACHINERY INDUSTRIES 





Machine Tool Orders Ex- 

pected to Exceed $725 

Million for 1957 If Pres- 

ent Rate Continues, with 

Outlook for 1958 Very 
Good 





By Thomas MacNew 


Government Relations—Theme of NMTBA Spring Meeting 


HOST of Government executives attended the 
A 55th Spring Meeting of the National Machine 

Tool Builders’ Association in Washington last 
month. The object, according to Jerome A. Raterman, 
President of the NMTBA and president of Monarch 
Machine Tool Co., was to have more men from outside 
the industry to gain their point of view. Another 
prime factor was the fact that the industry’s relations 
with the Government have become increasingly im- 
portant. Naturally, the builders wanted to find out 
what the thinking is of the men who are shaping the 
policies that affect the machine tool companies. 

As Mr. Raterman aptly put it, “The U. S. Govern- 
ment is the largest owner of machine tools in the 
country, and remains today, in peace-time, one of our 
industry’s largest customers. Therefore Government 
relations are in fact customer relations.” 

Gazing into the crystal ball, Mr. Raterman stated 


GOVERNMENT RELATIONS 


By Swan E. Bergstrom 


Chairman, NMTBA Government Relations 
Committee, and Executive Vice President 
The Cincinnati Milling Machine Co. 


HE Government today is one of the biggest cus- 
eth of the machine tool industry, and as long 
as our defense programs continue it will certainly 
tend to remain that way. 

Some progress has been made in the machine tool 
modernization program undertaken by the Armed 
Services. This is particularly true in the case of the 
Air Force and the Navy Bureau of Air. There are 
definite indications that modernization of existing 
Government-owned facilities is in their plan and that 
replacement of old and obsolete equipment will be one 
of the main factors in their facilities program. AI- 
though a formalized deplacement manual has not yet 
been issued, we understand that the Defense Depart- 
ment is working on such a guide in order to give the 
various Government-operated facilities, as well as 
Government-owned but privately-operated facilities, 
a guide by which they can modernize their tool pro- 
gram. 

The NMTBA Committee has reviewed the various 
aspects of the procurement policy of various Govern- 
ment agencies and reports that there has been no 
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that he may be a little optimistic but that it is his 
opinion that the industry will do a substantial volume 
of business right through 1957 and that the outlook 
for 1958 is very good. If orders come in at the current 
rate, they will exceed $725 million for 1957. He said 
that it is very important that research and develop- 
ment are advancing at such a pace that obsolescence 
is literally going to compel continuing replacement 
programs in large volume. Competition, particularly 
price-wise, as long as volume holds up, spurs manu- 
facturers into getting rid of old high-cost equipment 
and installing more economical machines. Mr. Rater- 
man believes that this serves as an added sales factor 
for the machine tool industry. 

Presented herewith are abstracts of the papers by 
the Chairman of the NMTBA Government Relations 
Committee and five of the Government executives who 
are concerned with the machine tool industry. 


real progress in the unification of the procurement 
policy. There still seems to be variance in the under- 
standing of certain procurement regulations and the 
interpretation of the policies both in civil and military 
procurement, particularly among the miitary per- 
sonnel. There is a lot of work to be done to try and 
come to some common understanding so that the poli- 
cies of buying machine tools can be done on a more 
objective basis than has been done in the past. 

Renegotiation is a subject that no one likes to dis- 
cuss. It is a bad law; however, we feel that the law 
as it stands today is far better than it was a few 
years ago. 

A number of reports claim that foreign machine 
tools are being offered to the Armed Services and, in 
some cases, have been purchased. There have also 
been reports that foreign-built machine tools are be- 
ing quoted and meet specifications set up for the 
replacement program. If a foreign-built machine tool 
meets the specifications and is less than six per cent 
below the price of an equivalent American machine 
tool, the contracting officer has to give the procure- 
ment of this foreign machine consideration. A policy 
of this kind can get out of hand. 

Another area that the Committee has been working 
is on the rental charge to be paid the Government 
for the use of Government-owned machine tools on 
defense contracts. In working with BDSA, recommen- 
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dations have gone to ODM and to the Defense Depart- 
ment of what is considered a reasonable rental charge 
to be applied to Government-owned machine tools. 

One of the most important sectors in which the 
NMTBA Government Relations Committee can help 
the machine tool industry is in working with the 
Treasury Department on the new depreciation policy. 
Together with counsel and a subcommittee on de- 
preciation policy, GRC is in the process of preparing 
statements to be made before the Treasury Depart- 
ment with regard to the revision of Bulletin “F” and 
its purpose. 

The spiral of inflation has made the old Bulletin 
“F” completely out of date and a new approach to 
the theory of depreciation must come forth in order 
to enable industry to recover enough money to keep 
its plant modern and in operation. Something has to 
be done to guide the Internal Revenue Department in 
its approach to the depreciation policy and the Com- 
mittee is dedicated to doing what it can to advise and 
counsel Government in coming up with the correct 
solution. 


DEFENSE MOBILIZATION 
By Gordon Gray 


Director of the Office of Defense Mobilization 


= United States Government, as a result of three 
wars, has become the world’s largest owner of 
machine tools, currently possessing 15 per cent or 
more of the nation’s total stock of such tools. Like- 
wise, it is clear that over a period of time the Federal 
Government has become the machine tool industry’s 
best customer. Consequently, it would appear that 
there is much to be gained from closer, more cordial 
and enlightened relationships between the agencies 
of the Federal Government and members of the ma- 
chine tool industry, both builders and distributors. 
On ODM’s side there is much we can learn to im- 
prove the management of the vast store of production 
equipment which we find in our possession. 

This inter-dependence with respect to your industry 
and your Government has come about as a result of 
the unique importance of machine tools to defense 
mobilization. Practically every end-product essential 
to defense is either made on a machine tool or pro- 
duced with machinery made on machine tools. 

Whenever any group is affected by Government 
planning there should be participation by that group 
in the planning process and no group should be 
permitted to dominate decisions at the expense of 
others. Industries understandably, like people, are 
usually unwilling to abide by decisions in the formula- 
tion of which they have had no participation. 
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This is all by way of saying why I believe that 
the development of a sound mobilization program 
can only be accomplished with unlimited cooperation. 

In the field of machine tools, ODM has sponsored 
and is engaged in a number of important programs. 
Included among these are such important programs as 
the M-Day Pool Order program, the elephant tool 
program, the program for control of non-defense 
leasing, the central inventorying of idle equipment, 
the program for review of surplus equipment prior 
to sale, review of Government tool purchases from 
foreign sources and the program for the development 
of uniform leasing practices. Of considerable current 
interest is the leasing practices program. 

About a year and a half ago Dr. Flemming, former 
ODM Director, established an inter-agency task group 
to review the leasing practices of Federal agencies 
owning production equipment. The task group has col- 
lected comprehensive information on leasing practices. 
These data include the practices of all of the principal 
equipment owning agencies of the Federal Govern- 
ment and the principal leasing plans used by the 
machine tool industry. These rather detailed leasing 
policy recommendations can perhaps best be sum- 
marized here by first pointing out that their adoption 
is urged as a package rather than piecemeal. 

Second, they would be made to apply to equipment 
leasing for both defense and non-defense production 
purposes. 

Third, they would be uniformly adhered to by all 
agencies of the Federal Government both civil and 
military. 

Fourth, they would establish uniform provisions 
for all of the principal characteristics of a Govern- 
ment equipment lease including the term of the lease, 
purchase and renewal option provisions, restrictions 
on extent and character of use, maintenance pro- 
visions, installation charges, inbound and outbound 
transportation and removal costs, disposition arrange- 
ments and rental rates. 

Fifth, the rental rates recommended are based on 
the acquisition cost of the equipment and are grad- 
uated in amount, ranging from 1% per cent per 
month, for new equipment provided to a new lessee, 
to % per cent per month for equipment 13, or more, 
years old provided under a lease renewal. These rates 
compare very favorably in yield, over a reasonable 
rental-life expectancy, with the yield provided by the 
18 commercial leasing plans studied by the task 
group. They serve to place the Government contractor 
who leases Government-owned equipment, on an equit- 
able and compeitive basis with the Government con- 
tractor who provides his own. 

Sixth, the recommended policy provides that all 
users of Government owned production equipment 
shall pay rent, in the form of regular periodic pay- 
ments rather than by means of an end-product price- 
offset, which device has been a major source of 
inequity and complaint in the past. 

Finally, it has been recommended, as an integral 
part of this policy package, that legislation should be 

(Turn to page 94, please) 
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Blind Hole Locator 


nN“ the Blindriller, a tool has 
been developed for locating blind 
holes in non-ferrous aircraft struc- 
tures. It operates on a magnetic de- 
tection principle. A small magnet is 
inserted in the hidden hole in the 
structural member and the new de- 
vice, which contains a sensing tube 
housing a jewel-mounted pointer, is 
placed on the outside skin. Since the 
pointer is tipped with a magnet hav- 
ing a polarity opposite that of the 
smali magnet marking the hidden hole, 
the pointer seeks the hidden magnet 
as the tool is moved slowly around 
the surface. The hidden hole is ac- 
curately located when the pointer is 
zeroed. A slide arrangement supports 
both the pointer and a drill bushing. 
Once the hidden hole is located, this 
slide is shifted to the left as far as 
it will go and the drill bushing is 
brought directly over the center. 

Although the locater is for use on 
non-ferrous structures, it is said that 
close proximity of magnetic materials 
does not affect its operation. The tool 
is designed to give 90-deg angularity 
within 15’ of arc, and a maximum 
0.005-in. error in hole location. It is 
also useful for locating broken taps, 
reproducing templates, and handling 
other situations where the location of 
a hidden point must be transferred 
to the surface. 

The tool is made by E. L. Swart Co., 
licensed by Boeing Airplane Co. 


Cirele 30 on posteard for more data 





Blindriller hole-locating tool 
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M & M 11-station in-line transfer machine automatically drills, reams and mills pistons 
ot the rate of 650 per hour at 100 per cent efficiency 


Transfer Machine Automatically Machines Pistons 


ECENTLY designed and built, a new 

ll-station in-line transfer ma- 
chine automatically performs nine 
drilling, reaming and milling opera- 
tions on automotive pistons. It is ca- 
pable of producing 650 pistons per 
hour at 100 per cent efficiency. 

In operation, pistons are delivered 
dome side down to the first station by 
a conveyor, where they are automat- 
ically accepted and loaded into the 
machine. Station-to-station transfer 
is accomplished by hydraulically-op- 
erated transfer fingers and a recip- 
rocating transfer bar. After transfer 
to the second station, the piston is 
properly oriented in relation to pin 
bores and bosses by means of an elec- 
tric eye and orienting table. 

At the third station, the piston is 
pushed down against a positive lo- 
cator by four expanding lugs. The 
center of the dome is drilled and two 
sections of the dome are spot-faced 
from the bottom upwards. These are 
used as centering and locating points 
in properly positioning the pistons 
during the balance of the operations. 
The two weight pads on the bottom of 
the piston—which is facing upwards 
in the machine—are milled at the 
number four station. Drive holes in 
these pads are spot-drilled at station 
five and drilled at station six. They are 


reamed at the seventh station. 

At the eighth station, two oil holes 
are drilled through half of the pin 
boss. Using these holes as approaches, 
two oil holes are then drilled halfway 
through the other half of the pin boss 
at the ninth station. The tenth sta- 
tion completes the drilling-through of 
these oil holes. When the piston 
reaches the eleventh and last station, 
it is automatically unloaded to a 
conveyor. The Motch & Merryweather 
Machinery Co. 


Circle 31 on posteard for more data 


Wheel Dressing 


) BD rwnerser and cleaning of metal- 
bonded diamond wheels is facili- 
tated by a method recently introduced. 
Using Cratex (rubberized abrasive) 
blocks, it is said that a fast and effec- 
tive job of removing smear metal and 
clogging from diamond wheels is 
achieved. Because of its cushioning 
action, the block flows around the 
diamond particles and cleans away 
the smear metal with minimum dan- 
ger of knocking the diamond particles 
loose. The diamond wheel is thus 
quickly restored to its maximum cvt- 
ting action and the life of the wheel 
increased. Cratex Manufacturing Co. 


Cirele 32 on postcard for more data 
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Dixco automatic welding machine for motor truck propeller shafts. Inset shows both 
ends of one of the longer tubes being welded simultaneously 


Automatic Welder Speeds Drive Shaft Output 


% STOM-MADE for a leading motor 
‘truck manufacturer, an auto- 
matic CO, welding machine recently 
built produces 190 welded propeller 
shafts per hour at 80 per cent effi- 
ciency. In the course of the machine’s 
operation the universal joint assembly 
is welded to the drive tube at one end 
with a continuous weld bead around 
the diameter. At the same time a 
splined shaft is welded into the tube 
at the other end. 

Versatility of application is a stated 
feature of the unit. Tubes handled 
may vary in diameter and also in 
length (from two inches to six feet), 
as may be required for different truck 
models. It is said that a few minor 


machine adjustments enable the op- 
erator to change from a production 
run of one size to a run of another 
size of shaft in a matter of minutes. 
The machine arc-welds by the gas- 
shielded method, with bare welding 
wire fed automatically by a motorized 
feed mechanism. Direct current sup- 
plied to the heads by dual rectifier 
sets is used to energize the arc, which 
is surrounded by an envelope of CO: 
gas. The sequences are fully automatic 
after the operator loads the assembled 
parts into the holding fixture. Weld 
cycle time averages about nine sec- 
onds, but varies with the diameter of 
the tube. Dix Engineering Co., Ince. 
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Brazing Alloy 


A LUMIBRAZE is the designation for 

a new brazing alloy which is said 
to offer greater flexibility and sim- 
plify techniques for joining alumi- 
num. It is supplied as a dry powder 
and applied as an aqueous slurry. De- 
signed for use in a molten salt bath, 
it will join aluminum alloys 2S, 3S, 
52S, 54S, 61S, 62S, 63S, 66S, and 
several types of casting alloys. 

The material is stated to offer a 
number of advantages, as follows: 
(1) The alloy is “painted” on, and 
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thus can be applied conveniently to 
any surface regardless of its contour. 
It can therefore be used to braze 
assemblies where the shape of the 
parts or location of the joint make 
it impractical to use preforms or 
impossible to hand-feed solid braz- 
ing alloys. (2) The alloy stays put. 
It will not flow prematurely and will 
wet only those surfaces to which it 
is applied. (3) It is economical to 
use since, unlike clad-braze sheet, 
the alloy is placed only where the 
joint is desired. (4) It provides a 
convenient way of repairing joints, 


since in many cases it is impossible 
to preplace rings or shims accurately 
on already-brazed assemblies. 

The brazing alloy contains its own 
fluxing material which serves both 
as a flux and as a cement that keeps 
the alloy in place during the brazing 
cycle. When the slurry is dried after 
application, the flux forms a cement 
which does not melt at the usual 
brazing temperatures, but which is 
soluble in the salt. Thus during the 
brazing process, the alloy becomes 
molten, but is held in place until 
the cement is dissolved. Dissolution of 
the cement allows the alloy to fill the 
joint area by capillary flow. 

The alloy is an aluminum-silicon 
eutectic (88 percent aluminum, 12 
percent silicon), which carries the 
AWS designation BA1Si-4. It melts 
in the range of 1070-1080 F, and is 
generally brazed at a temperature 
of 1100 F. The strength, soundness, 
and corrosion - resistance of joints 
made with this alloy are said to be 
at least equal to those made with 
a solid brazing alloy of the same 
composition. Handy & Harman. 


Cirele 34 on posteard for more data 


Conveyor Device 


| “ue light-duty applications on con- 
verging conveyor lines, a device 
has recently been developed to auto- 
matically keep material flowing from 
only one of two lines at a time, there- 
by avoiding jam-ups. Called the 
Fergo-Merger Jr., it is said to be suit- 
able for controlling the flow of ma- 
terial weighing 20 lb or less. 

The unit gives the right-of-way to 
the package which reaches the inter- 
section first, holding back the other 
line until the first package has cleared. 
It can be installed on power convey- 
ors and is claimed to be sensitive 
enough for use on gravity conveyor 
lines if the pitch is sufficient. Harry 
J. Ferguson Co. 


Circle 35 on posteard for more data 


Fergo-Merger Jr. control device for con- 
verging conveyor lines 
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“Tunnel-Type" 


| > aang for automated-line process- 
ing of engine cylinder blocks, a 
new “tunnel-type” broaching machine 
uses overhead broaching and through- 
feeding to up the rate. Parts are auto- 
matically fed to the machine through 
a turnover positioning unit for one- 
pass overhead broaching by a hy- 
draulic traveling ram. Transfer units 
progressively move the parts into an 
elevating station for broaching. 

In one application for broaching 10 
bearing surfaces of a cast-iron V-8 
cylinder block, an automatic cycle 
time of 29.5 sec was obtained with the 
6-ton, 54-in. stroke model of the ma- 
chine. Cutting speed is 30 fpm. For 
this operation, six parts are automat- 
ically kept in a work sequence—one 
in an entry turnaround unit, four in 
the machine proper, and one in the 
exit turnaround unit. Line conveyors 
feed and remove the blocks. Transfer 
bars progressively move the inverted 
parts through the machine. At the 
broaching station, a hydraulic elevator 
raises the part into broaching posi- 
tion with an alignment to 0.0005 in. 
Locating pins hold the part to + 0.001 
in. The overhead broaching operation 
removes a maximum of 0.025 in. of 
stock in one pass, leaving a high- 
quality surface finish. 

The broaching cycle is started by 


Broaching Machine for Engine Cylinder Blocks 


Colonial horizontal broaching machine in a new “‘tunnel-type,” developed for process- 
ing of cylinder blocks. This model is a 6-ton, 54-in. stroke unit. 


limit switches actuated by dogs on 
the part-positioning bar. Completion 
of the stroke actuates another limit 
switch for part advance. All limit 


switches are interlocked for opera- 
tional safety. Colonial Broach and 
Machine Co. 
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Slitting Shear 


| goerrepstige as Model 1025, a new 
rotary slitting shear slits sheets or 
coil stock from 24-gage to 10-gage at 
speeds up to 60 fpm. 

Throat of the machine is 25 in. 


Flagler high-speed rotary slitting shear 


deep; minimum width of cut is 1% 
in. Anti-friction roller guide rail is 
readily adjustable and locks in place. 
The rotary slitting blade is of air- 
hardening tool steel, is hollow ground, 
and is reversible. Housing of the ma- 
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chine is adjustable for height from 
32 to 36 in. Height adjustment screws 
also provide for leveling. The drive 
motor and speed reducer are housed 
in the base; manual overload switch 
for motor protection is provided. The 
Flagler Corp. 


Cirele 37 on peosteard for more data 


Hard-Facing Paste 


_ ABLE to any metal with a melt- 

ing point higher than the product 
(1850 F), a hard-facing paste is now 
offered as a new concept in hard-fac- 
ing of metals to give surface resist- 
ance to extreme abrasion or high 
temperatures. Called Hi-C 60, it is a 
suspension of powdered hard-facing 
alloy in a water base solution which 
can be applied by spatula, brush or 
from a tube. It is stated that thick- 
nesses up to %4-in. can normally be 
hard-faced with Hi-C 60 using gas 
heating; for thicknesses greater than 
%4-in., induction heating is recom- 
mended. Hardness ranges from 55 to 
61 Rc. Western Carbide Corp. 


Cirele 38 on posteard for more data 


Thermocouple 


| high-temperature molten metal 
measurements up to 3100 F, a new 
thermocouple just announced uses a 
metal-ceramic LT-1 secondary protect- 
ing tube, a vitrified alumina primary 
tube, and a platinum-platinum 10 per 
cent rhodium thermocouple. A curved 
stainless steel tube of any required 
length leads to a wooden grip and 
thermocouple assembly head. The 
standard model will have eight feet of 
armored connecting wire. 

The metal-ceramic LT-1 protecting 
tube is said to provide relatively long 
life with fast response and resistance 
to thermal shock. Life tests indicate 
that the secondary LT-1 tube will 
normally withstand about 10 dips in 
molten steel between 2700 and 3100 F. 
Lower temperatures will give propor- 
tionately longer life. 

The new thermocouple is also avail- 
able in a high speed model, with a 
single quartz protecting tube. The 
unit is equipped for fast interchange 
of tubes between measurements; and 
conversion between models is simple 
and fast. The Pristol Co. 


Circle 39 on posteard for more data 
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Mattison No. 24-A2 
rotary automatic sur- 
face grinder used fo 
machine automatic 
transmission clutch 
cones . After manual 
loading, all functions, 
including unloading of 
the finished work, are 
handled by the ma- 
chine. Output is 385 
finish-machined clutch 
cones per hour. 


Automatic Grinding Setup for Clutch Cones 


[jaw a rotary automatic sur- 
face grinder, designated No. 24- 
A2, 385 finish-machined clutch cones 
per hour are being turned out in an 
automatic plant. The 
only operation performed manually in 
the entire setup is the loading of the 
work into the machine. From this 
point on, all functions, including un- 
loading of the finished work, are 
handled by the automatic features 
built into the machine. 

Loading of the steel clutch cone 
by the operator does not call for 
any particular skill, as an approxi- 


transmission 


mate positioning is all that is re- 
quired. The part is positioned and 
clamped for grinding when the clamp- 
ing finger moves forward and holds 
the part against a notch on the inner 
ring of the worktable. 

Typical of the numerous automatic 
safeguards built into the machine is 
the electrically operated switch on 
the grinding wheel that shuts down 
the machine if a part is clamped im- 
properly. Thus, although clamping is 
fully automatic, there is no danger, 
even if a part is placed improperly 
into the machine by an inattentive 
operator, that it will damage either 
the grinding wheel or itself. 

Stock removal is 0.010 to 0.015 in. 
on one side in a single pass through 
the machine. Automatic sizing is pro- 
vided at both the roughing and fin- 
ishing wheels. Additional limit switch 
protection is built into the machine 
so that the automatic sizer ceases 
to function when the useful limit of 
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the wheel is reached; and a red light 
flashes to warn the operator that it 
is time to change wheels.. 

Work is unloaded automatically 
after it has passed under the finishing 
head. A cam releases the part-holding 
clamp, and the fork located below 
the part-holding fixture tilts to slide 
the finished part into the exit chute. 
This fixture is extremely simple in 
design and operation, minimizing the 
need for maintenance and adjustment. 
Mattison Machine Works. 
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Hydraulic Brake 


i pmenes to provide smooth service 
braking and accurate load spot- 
ting control] on light industrial cranes, 
a new 6 by 3-in. hydraulic brake is 
also suited to other applications, such 
as tension control on mill roll stands 


Wagner 6 by 3-in. hydraulic brake 


and emergency stopping, holding and 
service braking on machines and de- 
vices. The standard brake is designed 
for use with hydraulic brake fluid 
only; if specified, it can be furnished 
with mineral-oil-compatible parts for 
special fluid power-holding operations. 
The brake is also available as a com- 
bination service and parking brake 
which provides automatic emergency 
braking in the event of power failure. 

The hydraulic actuating cylinder is 
operated through a manual control 
cylinder equipped with a foot pedal. 
The brake arms are forced apart by 
a compression spring inside the actu- 
ating cylinder when the hydraulic 
pressure is released. One-point brake 
adjustment to compensate for lining 
wear is easily performed. The brake 
is equipped with an anti-drag device 
hinged between the base member and 
the right brake shoe arm to prevent 
the shoes from dragging on the brake 
wheel when in released position. Brake 
blocks are molded type with wire re- 
inforced backing, and are bolted on. 
Wagner Electric Corp. 
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Parts Cleaner 


K WIK-KLEANER is the name of a 
new small parts cleaning machine 
which pumps solvent through the 


Nielsen Kwik-Kleaner for small parts 
pumps solvent through the brush 


brush handled by the operator. The 
compact 20 by 20 in. unit has a built- 
in pump, soak tank, lift-out basket, 
and fountain brush. The tank holds 
parts as large as 12 by 20 in.; or 
with basket can be used for small 
parts. Flow of cleaner through the 
brush is adjustable; and cleaning 
fluid is filtered and re-cycled. The 
unit is powered by a 115-v motor; 
shipping weight is 35 lb. Nielsen Saw 
& Mfg. Co. 
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Expert seven-station in-line machine does assembly, welding, machining and testing operations on steering columns 


Seven-Station Machine Performs Multi-Operations on Steering Columns 


| hearer anen of the term “welda- 
mation” has been made in the an- 
nouncement of a seven-station in-line 
processing machine that assembles, 
welds, machines and tests tubular 
steel automotive steering column as- 
semblies at the rate of 400 per hour. 
It is said to combine for the first 
time machining operations with those 
of welding, assembly and testing in 
a single automated unit. 

An automatic tube loading mechan- 
ism transfers the tubes from a hop- 
per to a longitudinally reciprocating 
transfer bar mechanism. The transfer 
bar mechanism carries the parts 
through the assembly, welding, ma- 
chining and testing stations and de- 
posits the completed assembly on an 
awaiting conveyor. 

Tubes are placed in the hopper in 
bundles. An air-powered lifter plate 
then transfers the tubes upward to 
an inclined feed magazine where they 
slide, one at a time, into a recipro- 
eating grooved shuttle plate. The 
shuttle plate then transfers the tubes 
to the transfer bar mechanism. The 
transfer mechanism consists of a 
longitudinally reciprocating transfer 
bar containing seven clamping fin- 
gers. Parts are transferred from sta- 
tion to station in an inverted “U” 
path by the reciprocating transfer 
bar clamping fingers. The transfer 
bar is hydraulically-operated and 
each clamping finger is separately op- 
erated by a hydraulic cylinder. 

To start the operations, a flange is 
manually loaded into a feed track 
which guides it into station one. In 
station one, the flange is orientated 
and assembled to one end of the tube 
by means of a hydraulic press. The 
location and orientation of the as- 
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sembly is maintained in transfer to 
the second station, where the flange is 
spot-welded to the tube. The assembly 
is relocated axially in station three 
prior to clamping, and four slots are 
pierced in one end of the tube, while 
a second spot-welding operation is 
performed on the flange. The tube is 
relocated radially in station four be- 
fore the part is clamped in the station 
fixture. A hole is then drilled near 
one end of the tube and a third spot- 


welding operation is performed on the 
flange end. The flange end of the tube 
is reamed in station five to remove 
any build-up caused by spot welding. 
The weld is tested in station six by 
axial pressure exerted on the flange, 
and if accepted, the tube is marked 
with a steel stamp. Assemblies are 
deposited on the conveyor at the 
seventh station. Expert Automation 
Machine Co. 


Cirele 43 on posteard for more data 





Reverse Surface Countersink Tool 


|: penereg is the name of a tool re- 
cently introduced for use in the 
metalworking industries as a means 
for cutting angles and radii on re- 
verse surfaces. It can also be used 
in some back-forming and grooving 


operations. 
Designed to offer microset accuracy, 
the tool is easily adaptable for pro- 


Driving Spindle 


duction use, as it requires no special- 
ized equipment, spindle or workhead, 
and cuts on forward feed only. No 
tools are required for adjustments or 
for dissassembly. Interchangeable cut- 
ters and pilots allow for a range of 
forms and hole sizes within reasonable 
limits. Cogsdill Tool Products, Inc. 


Circle 44 on postcard for more data 


Replaceable Cam 


Replaceable Cutter Blade 


Permits Over-Travel 


Micro Adjustment 


Cogsdill BakSink tool for cutting angles and radii on reverse surfaces 
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Heat Treating Furnace Processes Aircraft Parts 








A load of jet engine 
compressor blade rings 
is shown being unload- 
ed from this specially- 
designed pit type draw 
furnace. Construction 
of the basket was ar- 
ranged to facilitate 
discharging of the rings 
by use of an overhead 
hoist. One complete 
charge weighs about 
940 Ib. Tempering is 
carried out between 
1100 to 1200 F, using 
cycles from two fo six 
hours. Design of the 
furnace is said to pre- 
vent erosion of the 
parts. (Surface Com- 
bustion Corp.) 


Cirele 45 on posteard 
for more data 





Dust Collectors 

A. peniinagphinaaeer dust collecting sys- 

tems for grinders are available 
in a line which now comprises 7, 8, 
10, 12 and 14-in. sizes. Called Grind- 
Air-rester, the unit of a 
sturdy cabinet- base containing the 
dust collecting system assembled com- 
plete with the grinder. Floor space 
compares favorably with that for a 
conventional grinder. The Standard 
Electrical Tool Co. 


Cirele 46 on postcard for more data 


consists 


Grind-Air-rester collects grinding grit and 
dust of its source 
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Riveting Machines 

_— new riveting machines for 

special - purpose applications — 
Model FS, a multi-spindle pneumatic 
machine for production operations; 
Model TM, a pedestal-type machine 
with long stroke for riveting in deep 
channel sections and hard-to-reach 
areas; and Model RT-52, a fully au- 
tomatic dial-fixture machine for light 
work—have been announced. 

The multi-spindle pneumatic mod- 
el, available with either pedestal or 
bench type base, can set tubular steel 
rivets ranging from % in. diam and 
9/16 in. long down to 0.06 in. diam 
and 3/32 in. long. Currently being 
built with a four-spindle head for 
simultaneous riveting operations on 
long, flat parts, it can be made with 
from two to six or more heads, each 
fed by an automatic rotary hopper. 
The air cylinders are designed to op- 
erate off shop air (80 psi minimum), 
and the electrical equipment can be 
either 110, 220, or 440 volts. Throat 
depth of the machine is 7 in.; stroke 
1% in.; anvil height 40 in.; and mini- 
mum center distance between heads 
3.67 in. It is anticipated the Model FS 
will be applied for high speed, high 
production riveting operations on 
sheet metal and light structural 
shapes. 

The long stroke machine, Model 
TM, was developed for riveting in 
deep channel sections, deep-drawn 
parts, or between ribs or fins of cast 
or molded sections. It is available 


with quick-change raceways that can 
be applied to feed rivets of various 
diameters and shapes. Having a 
throat depth of 9% in., it is capable 
of handling steel tubular rivets % in. 
diam by % in. long, through 3/16 in. 
diam by 1 in. length. The anvil 
bracket can be positioned at various 
heights as required, but the machine 
is designed to operate on only one 
length of stroke, i.e., 6 inches. Rivet 
setting is accomplished with a toggle 
mechanism that is actuated with 
either a mechanical trip or a solenoid 
foot switch and solenoid trip. A sin- 
gle revolution, roller-type clutch is 
employed. The flywheel is driven at a 
speed of 140 rpm, through a V-belt 
drive, by a %4-hp, 60-cycle, 1140 rpm 
electric motor. Machines for various 
a-c voltages, from 110 through 440, 
are available. 

The dial-type machine was devel- 
oped to rivet ball bearing retainer 
rings, but it ‘is also applicable to 
other riveting operations. The dial 
fixture is fully automatic. When the 
cycle is actuated, the machine table 
will index a full 360 deg through 
stations and automatically stop when 
completing the riveting operations. 
The fixture can be positioned to han- 
dle retainers from 2 to 6% in. pitch 
diam, and the stations can be ad- 
justed for from 6 to 36 positions. 
This model, RT-52, also is equipped 
with quick-change raceways, and is 
driven by a %-hp electric motor. 
Since the flywheel speed is only 78 
rpm, obtainable by reductions through 
a gearhead motor and V-belt drive, 
the machine is capable of handling 
only small rivets up to 1/16 in. diam 
or tubular steel rivets up to 3/32 in. 
diam. A feature of this, as well as 
other electrically-driven Milford ma- 
chines, is a spring-loaded connecting 
rod that automatically compensates 
for variations in material thickness. 


Milford Rivet & Machine Co. 


Circle 47 on posteard for more data 


Milford Model RT-52 dial-type machine 
for riveting ball bearing retainers 
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Redesigned A-C Induction Motors in 40 to 125-Hp Ratings 


pp eearine the final phase of a 

five-year development program, 
a-c induction motors from 40 to 125 
hp, designed to new NEMA standards, 
are available in a line just announced. 
First phase of the program, involving 
motors from 1 to 30 hp, was completed 
about two years ago; so that an en- 
tire series of induction motors to the 
new design, from 1 to 125 hp, is now 
obtainable. 

The new line features substantial 
weight and space savings, in addition 
to higher efficiency, quieter operation, 
improved performance and _ reduced 
maintenance. Designated Tri-Clad 55, 
the motors in the higher horsepower 
range, as compared to the former line, 
average 20 per cent less weight, with 
actual weight savings varying be- 
tween 100 and 500 lb per motor. Lineal 
dimensions have been reduced an av- 
erage of 10 per cent and volume an 
average of 27 per cent. The weight 
and space savings were achieved 
largely as a result of insulation im- 
provements which permit the use of 
thinner-and more effective materials. 

Rotor slots have been completely 
closed to reduce motor noise. Air pas- 
sages have also been designed for 
noise reduction, and panels are non- 
resonating. Every motor is given a 
series of automatic tests for noise, 
vibration and insulation. 

The completely enclosed cast iron 
sealed bearing housing in the end- 
shield is designed to hold more grease. 
The larger capacity permits use of 


Cutaway view of fo- 
tally - enclosed fan - 
cooled mode/ in new 
General Electric 40 to 
125 hp motor line 
shows specially de- 
signed fan cover which 
helps keep air stream 
close to mofor § sur- 
faces. External fan is 
of corrosion - resistant 
and non-sparking Tex- 
tolite plastic. Weight 
reduction of the rede- 
signed motors, which 
also include open- 
dripproof models, av- 
erages 20 per cent, 
with actual weight 
savings ranging from 
100 to 500 Ib per 


motor 


new-type synthesized grease with a 
controlled bleeding rate. Long, close- 
runnig seals better protect the bear- 
ing housings from entry of dirt. 

Double-end ventilation is provided 
to eliminate hot spots. Air is drawn 
in from under both endshields, over 
the stator windings, and out the pro- 
tected air exhausts on both sides of 
the frame. 

The new Tri-Clad 55 motor design 
in the higher horsepower frame sizes, 
364U through 445U, includes a com- 
plete line of both open-dripproof and 
totally-enclosed fan-cooled motors. In 


the open-dripproof design the one- 
piece cast iron frame has a larger 
area enclosed than formerly, with 
the result that the motor can be used 
in many applications which in the 
past had required a splashproof de- 
sign. The totally-enclosed fan-cooled 
model has been designed for maximum 
protection when used in chemical and 
other corrosive atmospheres. The fan 
drives air over the motor at high 
velocity and pressure, and heavier 
ribs have been provided for greater 
surface cooling. General Electric Co. 


Cirele 48 on posteard for more data 





Overload Protector 


B* sensing changes in operating 

loads and functioning within mil- 
liseconds, a new electronic device 
serves to protect automatic machinery 
against damage arising from load 
changes. Known as the Monitron, it 
continuously monitors the electric 
power drawn by any electrically- 
driven machine. Power changes be- 
yond predetermined limits causes the 
device to trip. Instantaneously a red 
trip-warning light is illuminated and 
a relay energized to start any desired 
control function in auxiliary equip- 
ment. 

The unit senses load increases from 
pile-ups, misfeeds, tool dullness, over- 
hard or oversize stock, faulty lubri- 
cation and other causes. It also senses 
load decreases caused, for example, 
by feed failure, stock run-out or un- 
dersize stock. Automatic compensa- 
tion for line voltage fluctuations, and 
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visual setting of load limits are added 
features of the instrument. 
Products, Inc. 


Sperry 


Cirele 49 on posteard for more data 


Sperry Monitron protective device 


Hard-Facing Electrodes 


| 8 omnes Hardex, a new line of 
hard-facing electrodes with low hy- 
drogen coatings includes 14 different 
types, each designed to combat a 
specific type of wear. It is said that 
low hydrogen coatings introduced in 
this line provide a number of desir- 
able properties: With less moisture 
in the coating, weld metal porosity is 
reduced and there is less cracking. 
Field testing reveals that 
tion into the base metal and dilution 
by the base metal are at a minimum, 
and that greater resistance to im- 
pact, abrasion and corrosion are ob- 
tained. 

Information is available showing 
the type of deposit given by each 
electrode in the line. The electrodes 
may be used with either a-c or d-c cur- 
rent employing ordinary welding tech- 
niques. Metal & Thermit Corp. 


penetra- 
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Heart of International Harvester’s 


Boosting power for heavy going! J mst viet pitpover boone 


is this planetary gear unit, shown in 

cross section. Six type NR needle 

> : : : ; roller complements and three type 

The Farmall® tractor’s torque amplifier boosts pull-power by as much as DC Needle Bearings contribute to 

45% without gear shifting, giving the operator virtually effortless power compactness, high capacity and long 
service life. 


control when going gets heavy. 

Heart of the torque amplifier is a planetary gear unit. The three planet 
pinions are equipped with six type NR needle roller complements, chosen 
for the highest capacity obtainable in the available space. Two Torrington 
Needle Bearings support the input shaft and another acts as a pilot be- 
tween the input and output shafts. They provide efficient anti-friction opera- 
tion with a minimum cross section. 

Where equipment design calis for compactness and high capacity, Tor- 
rington Needle Bearings are ideal. Let us put our experience with many 
successful farm equipment applications to work for you. Services of our 
Engineering Department are available through your Torrington representa- 
tive. The Torrington Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


istri "es ar Distributors ir ncip ‘itie ‘nited States ar "ar eo , . 
District Offices and Distributors in Principal Cities of United States and Canada @laternationel Harvester registered trade-mark 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 
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Use either of these postcards for Free Literature listed 


below, or for more information on New Production 
Equipment and New Products described in this issue. 


USE THIS POSTCARD 





FREE 





LITERATURE 








Brake Systems 1 


Hydro-air emergency brake systems 
for all air and vacuum-braked ve- 
hicles, designed to give controlled 
emergency braking for heavy units, 
are outlined in four-page bulletin 
BD-1. Fawick Corp. 


Small Metal Parts 2 


Small metal parts catalog No. 21, 
44 pages, lists and contains detailed 
drawings of standardized parts such 
as lugs, clips, terminals and wire 
forms. Zierick Manufacturing Corp 


Barrel Finishing 3 


Case histories of applications using 
the Honite method of barrel finishing, 
together with descriptions of equip- 
ment and materials for processing, 
are given in 12-page booklet. Minne- 
sota Mining and Manufacturing Co. 


Gas Equipment 4 

Acetylene generators, gas mani- 
folds, relief valves, oxygen filters and 
check valves for industrial gas ap- 
plications are described in detail in 
23-page catalog section 4. Linde Co 


Automatic Controls 5 


Contact meter-relays that both in- 
dicate and control physical or chemi- 
cal conditions which can be detected 
electrically, are discussed and de- 
scribed in 40-page catalog 4-C. As- 
sembly Products, Inc 


89 


Radial Drill Presses 6 


An improved line of radial drill 
presses, whose heads tilt, swivel, and 
move in and out over the work area, 
is described in four-page bulletin 
WT-45. Walker-Turner Div., Rock- 
well Mfg. Co. 


Stamping Presses 7 


The features of a line of 75 to 200- 
ton high-speed automatic stamping 
presses are outlined in 12-page cata- 
log 57-2 Alpha Press & Machine, 
Ine 


Work Methods 8 

A 20-page brochure lists and de- 
scribes 60 films on work simplifica- 
tion methods of leading industrial 
companies. The films may be rented 
for five-day periods. They are 16 mm, 
and run 10 to 15 minutes each. Jndus- 
trial Management Society. 


Zirconium 9 

Preliminary data on the physical 
properties of zirconium and Zircaloys 
is said to be published for the first 
time in special analysis memorandum 
No. 112. Superior Tube Co 


Titanium Bolts 10 


A performance report on two tita- 
nium aircraft bolt alloys includes data 
on tensile, shear and fatigue strengths 
at elevated temperatures. Standard 
Pressed Steel Co. 
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High-Strength Steel 11. Control Center 17 
Four-page folder ADV. 773 gives A compactly-designed general-pur 
the properties of a new manganese- pose motor control center which pet 
copper steel, grade “M,” which offers mits savings in floor area, is the sub- 
high strength with moderate form- ject of revised 24-page bulletin GEA- 
ability and weldability. Republic Steel 6367A. Ratings, dimensions, installa- 
Corp tion data and construction details are 
listed. General Electric Co. 
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Prototype Facilities 12 
Outlined in a 12-page catalog are Abrasives 18 
the facilities and services of a plant SAE specifications on various types 
devoted to precision prototype parts of abrasive shot and grit are con- 
and experimental stampings. Automo tained in 14-page catalog CMA-357, 
tive Fabricators, Ine which also includes methods for shot 
peening and impact cleaning, as well 
Welder Controls 13 as abrasive mixtures. Cleveland Metal 


4 brasive Co 


‘99 XOG "O “d 


SAINLSNGNI JAILOWOLNV 


“AN ‘bl 1404 MON 
"UOHEDES SHdIIIA 
Ag Givd 39 THM 3OVLSOd 


sulletin SP-4A, 11 pages, describes 
new hydraulic controls for use with 
flash butt welding machines on a industrial Controls 19 
variety of applications, and comprises 
manual, semi-automatic and fully- 
automatic operation The Taylor- 
Winfield Cor 
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Automatic package controls, suit- 
able for virtually any industrial ap- 
plication where a chemical or mechan- 
ical function can be measured elec- 
trically, are described in 16-page cata- 
Conveyor Idlers 14 = log AC-2. Tipp-Tronic, Inc. 

Described in an eight-page bulletin 
are belt conveyor idlers, including s 
troughing, flat, self-aligning, rubber Parting Agents 20 
disk and return designs, with 4, 5 
and 6-in. diam rolls, and fitted with the proper procedures for using sili- 
either Timken or sealed-for-life bear- cone parting agents in shell molding, 
ings. The C. O. Bartlett & Snow together with the relative advantages 
Co and limitations of various types of 
agents. Four pages, code 5-116. Dow 
Corning Corp. 
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A new instructional leaflet outlines 


18 


Iv 
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Solvent Cleaners 15 

A 16-page technical booklet gives 
the properties and applications of Press Brakes 21 
fluorinated hydrocarbon solvents in in- Specifications and design features 
dustrial cleaning. They are said to of a line of press brakes in 30, 36, 50 
offer special advantages in the elec- and 60-ton capacities are contained in 
tric motor and electronic equipment 16-page catalog AL-57. Dreis & 
cleaning fields. E. J. du Pont de Ne- Krump Mfg. Co. 
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Casters and Wheels 22 


Industrial casters and wheels for a 


large variety of applications are pre- 

RY 3 THIS POSTCARD sented in m= fanale catalog 125, avail- 
able from The Hamilton Caster & 
Mfg. Co. 
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Special Stainless 16 A new precision lathe featuring in- 

Technical data sheet on a special finitely variable spindle speeds up to 
stainless steel, designated type 418 2000 rpm, built-in constant surface 
special and usable for jet engine cutting speed control, and electrical 
parts, high-pressure steam valves, speed changing by means of a single 
and steam and gas turbine parts in selector knob, is described in 20-page 
the 750 to 1100 F range, is now being bulletin 504. Request on company let- 
distributed Allegheny Ludlum Steel terhead of The Monarch Machine Tool 
Corp Co., Sidney, Ohio. 
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LET THE STEEL WITH THE 


“BUILT-IN” PRODUCTIVITY HELP YOU 


To produce the shovels, the trucks, the graders and other 
earth-moving giants, required to build America’s 41,000 miles of 
badly needed roads, will provide manufacturers with 
their greatest peacetime challenge. 

Aristoloy Leaded Steels, with their freer machining qualities, can help 

you contribute to this effort. Leaded alloy and carbon cut clean, 

yielding finer finish at faster feeds and speeds. Tools last longer, and 
many companies have been able to eliminate final machining. 


With a complete line of A.I.S.I. or S.A.E. standard analyses which 
can be furnished leaded, Copperweld stands ready to help you. 


; 
; 


COPPERWELD STEEL COMPANY [itttyreferm] °08T: Copperweid 


Steel International Co., 225 
Steel Division * Warren, Ohio STEELS Sroadway, tow York 7 00%. 
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FOR ADDITIONAL INFORMATION, please use reply card on PAGE 89 


Engine Pre-Oiler 
For preventing excess wear from 
cold, dry starts, an oiler is now be- 
ing offered which supplies instant iu- 
brication by injecting engine oil un- 
der pressure into the oil system be- 


fore the engine is started. About 


the size of an oil filter, the oiler is 
connected to the engine’s oil gallery by 
a single length of hose. One 14-gage 
wire connects the oiler’s activating 
solenoid to the ignition switch. Oil, 
under norma! operating pressure, en- 
ters the oiler 
running; and when the oiler is filled 


while the engine is 
the discharge piston is automatically 
locked in the loaded 
only time the oiler is operative is 
during the starting cycle. When the 
turned on, the sole- 


position. The 


ignition switch is 
noid trips the discharge mechanism 
and oil is forced through the engine’s 
lubrication system before the starter 
is engaged. Pre-Matic Manufacturing 
Co. 


Check 60 on posteard for more data 


Metallized Laminates 

sright-finish metallized Mylar lam- 
inates are now available with sev- 
eral new types of backings, accord- 
ing to a recent announcement. Du 
Pont Mylar polyester film is metal- 
lized, colored, laminated to a special 


9? 


PRODUCTS 


AUTOMOTIVE -AVIATION 





type of vinyl, and embossed in a 
number of patterns. The vinyl is then 
bonded to steel; and the laminate 
may be formed or shaped in dies 
without damage to the embossed pat- 
tern. The steel back laminate is 
available in coil form in widths up 
to 27 in. and with a number of dif- 
ferent gages of steel. 

Doray laminates on vinyl backing 
are also available with pressure- 
sensitive backing having a 
paper, and with non-woven fiber back 
suitable for cementing to various sur- 
faces. The Dorrie Process Co., Inc. 


release 


Check 61 on posteard for more data 


Diesel Safety Switch 
Responding to pressure as well as 
heat, a new temperature and pres- 
sure-sensitive switch has been devel- 
oped for protecting Diesel engines. 
The safety switch 
normal temperatures (up to 250 F) 


responds to ab- 


or pressures (to 70 psi) to stop or 
idle the engine, or set off an alarm. 
It comprises two separate systems, 
one for temperature measurement and 
one for pressure measurement, con- 
tained in one metal case. 

The temperature system is a re- 
mote bulb, capillary and diaphragm 








assembly that measures coolant tem- 
perature. The pressure system mea- 
As the 


pressure 


sures engine lubricating oil. 
temperature rises or the 


drops to danger levels, small preci- 
sion-acting switches on each system 
trip off the final engine control ele- 
ment or the alarm circuit. Built into 
the temperature system is a fail- 
safe feature that will idle or stop 
the engine if damage occurs to any 
of the components of the measuring 
system. Temperature and pressure 
set points are adjustable. Minneap- 
olis-Honeywell Regulator Co. 


Check 62 on postcard for more data 


>. 
Solenoid Valve 
Known as the C Series, a two-wey 
(normally closed) solenoid valve re- 
cently introduced may be used with 
air, water, oils, gasoline and other 





media. Possible applications include 
use in fuel systems, air horn control, 
lubricating devices, spraying equip- 
ment, and instrumentation systems. 
Features are rugged construction for 
long service life; packless, leak-proof 
direct-acting design, with only two 
moving parts; and compactness and 
light weight (12 oz), suitable for di- 
rect-line mounting. 

All pipe connections are 
NPT. Most a-c and d-c voltages are 
consumption is 


1 -in. 


obtainable; 
eight watts maximum. Orifice sizes 


power 


are 7/64, % and 5/32-in. 

Indicated on the illustration are: 
(1) the stainless steel internal parts, 
(2) machined bar-stock brass body, 
(3) soft synthetic plunger inserts, 
(4) the moisture-resistant coils, and 
(5) plated steel housing with zinc 
chromate finish. The Skinner Chuck 
Co. 


Check 63 on posteard for more data 
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Metal Bellows Seals 

Metal bellows seals in a new se- 
ries have recently been added to a 
line of mechanical shaft seals. They 
are designed to operate efficiently at 
temperatures in excess of 700 F and 
lower than 100 F, and are recom- 
mended by their maker for use where 
acids, solvents, etc., may destroy the 
organic components of other types 
of seals. It is said that many of the 
seals in the group have been de 
signed to seal such items as radio 
active oil, argon gas, MLO hydraulic 
oil, MIL-L-7808 synthetic oil, Barosa 


" 


43 oil, Freon Nos. 12 and 22, and 
other synthetic oils and gases at 
various rpm and temperature ex- 
tremes. 

Each seal is tailored to meet spe 
cific requirements, and is_ provided 
to fit any shaft size, complete with 
mating faces. Seals are supplied in 
brass, bronze, beryllium copper, 
Monel or stainless steel, with bellows 
joints of soft solder, silver solder, 
heliare or resistance welded. Cartri- 
seal Corp. 


Circle 64 on posteard for more data 


Synchro Indicator 

An aircraft synchro indicator, des- 
ignated Type 26800, which can be 
used in any electronic system that 
provides a synchro output or in any 
electrical system in which remote posi- 
tion indication is desired, has been 
introduced. Designed for 26-v, single 
phase, 400-cycle operation, it will op- 
erate with many standard pressure 
transmitters to indicate oil, fuel, hy- 
draulic or water pressure. For exam- 
ple, it can be installed in a remote 
position to indicate furnace damping, 
or a chemical valve setting. The 
hermetically sealed unit is one inch 
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in diameter and weighs less than 
three ounces. 

Dials are available for aircraft in- 
stallations to indicate compass head- 
ing, flap, wheel or other component 
operating positions. The unit is de- 
signed for clamp mounting in the in- 
strument panel in accordance with 
AN-5808-4. Electrical connection ‘s 
made with a standard sub-miniature 
connector. Bendix Aviation Corp. 


Circle 65 on posteard for more data 


Aluminum Condenser 


Production of what is claimed to 
be the first all-aluminum metallurgi- 
cally-bonded condenser for automotive 
air conditioners, was recently inau- 
gurated. Weight of the unit is less 
than seven pounds; and overall depth 
is about one inch. Its “serpentine” de- 
sign is said to provide for minimum 
resistance to air flow, combined with 
high condensing capacity. 

The company has also announced a 


tripling of its facilities for manufac- 
turing brazed-aluminum heat ex- 
changers for the automotive, aircraft 
and electronic industries. Modine 
Manufacturing Co. 


Circle 66 on pesteard for more data 


Flooring Material 

Vinyl Automat is a new viny! plas- 
tic station wagon flooring material 
recently announced. The material, 
which has a knurled rib design, was 
developed exclusively for use in sta- 
tion wagons as a supplement to the 
company’s ribbed linoleum Automat, 
which has been used as a covering in 
the bus and station wagon fields for 
several years. 

Vinyl Automat is presently being 
manufactured in a 0.065-in. gage, 
compared to the 0.100 and 0.140-in. 
gages of linoleum Automat, with the 
result that it weighs less and is more 
flexible. Armstrong Cork Co. 


Cirele 67 on posteard for more data 


Air-Operated, Friction Power Take-Off 


Announcement has been made of a 
new air-operated, remote-controlled 
friction power take-off that is avail- 
able for use with engines up to 
600-hp output. It combines the 
company’s Model PO air clutch (re- 
placing a mechanically-actuated 
clutch), with a _ standard friction 
power take-off. Engagement and Gis- 
engagement are accomplished by the 
turn of an air valve, rather than by 
a manually-operated handle. Air pres- 
sure of 90 to 100 psi will produce 


ba 


the torque needed in most instances 

Present air-operated models are di- 
mensionally identical to and _ inter- 
changeable with 18-in. single and 
double-plate standard mechanically- 
engaged power take-offs, and are fur- 
nished with SAE Nos. 0 and 00 fily- 
wheel housings. 

Air-operated conversion kits are 
also available for certain standard 
power take-off models already in the 
field. Twin Dise Clutch Co. 


Circle 68 on posteard for more data 


Twin Dise air-operated, remote-controlled friction power take-off 





News of the 


MACHINERY INDUSTRIES 


(Continued from page 80) 


sought which would make the proceeds of all Govern- 
ment production equipment rentals available to the 
lessor agencies for programmed expenditure on equip- 
ment modernization, replacement, rebuilding and re- 


pair. 


REPORT ON WASHINGTON 
MOBILIZATION ACTIVITIES 


By Wallace E. Carroll 


Director, Metalworking Equipment Division 
Business and Defense Services Administration, 
Department of Commerce 


HE nuclear warfare concept has altered sharply 
yaaa of the policy guide lines under which the 
machine tools and metalworking equipment, and 
other mobilization programs were being developed. 

Thus, the Vance Report is no longer adaptable as 
the policy guide for mobilization planning and activi- 
ties in the production equipment field. The major 
recommendation of the Vance Committee was “to 
substitute to the greatest extent practicable produc- 
ion capacity for the stockpiling of military end 
items.” This has been replaced by the suggestion 
that in a fast-moving nuclear war our main reliance 
must be on military end items in being, rather than 
on productive capacity. 

While the Metalworking Equipment Division ac- 
cepts this new policy, it is concerned both with the 
degree to which the ‘in being’ philosophy will be 
employed and with the rigid and restricted mobiliza- 
tion programs that may be developed. There are a 
number of high level policy makers in Government 
who are of the opinion that the military end items 
nuclear war philosophy is not inconsistent with the 
reserve of production capacity with which to fight 
a conventional type war or Korean-type police action. 
It is the opinion of many mobilization advisors that 
the winner of the next war may be that country 
which after the opening attack, arises to its feet first 
and readily gets its mobilization, essential civilian, 
and rehabilitation production into operation. 

The first phase of the cutting tool segment of the 
M-Day Machine Tool Trigger Program will contain 
91 contracts covering approximately 15,500 general 
purpose machine tools of the most modern types hav- 
ing an acquisition value of about $334,000,000. The 
completion of this program has been delayed because 
of the six months limitation clause in Paragraph 
“2” of Schedule “A” of the standard machine tool 
trigger contract. There have been several discussions 
with the Office of Defense Mobilization in an effort 
to have the trigger contract revised so as to eliminate 
the six months limitation clause. 
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The six months limitation clause precludes from 
the program the medium and slightly larger size of 
machine tools that are required for a well balanced 
M-Day Trigger Program. Historically, it has been 
most difficult to get manufacturers to include these 
sizes in their abnormally enlarged order-boards 
during the early stages of an emergency. 

We are in complete agreement with a recent com- 
munication received from a machine tool builder 
regarding the six months limitation clause. In this 
letter, the company made the following observations: 
“|. The basic reason for a pool order is to help.a 
machine tool builder get into production as rapidly 
as possible in the event of a mobilization require- 
ment, and to reach maximum production at the 
earliest possible moment. In order to do this, we 
must be able to procure materials with high prior- 
ities, recruit and train personnel just as fast as pos- 
sible, and schedule production to the very maximum 
limit of our capacity. These steps should be taken 
at once, as there is an inevitable lag in raising pro- 
duction levels even under the best possible circum- 
stances. 

Obviously, it would not serve the Government’s 
purposes to have a scaled-down pool order which 
could be easily met without extra effort. Similarly, 
it is almost impossible to predict now how many and 
what kinds of machines can be turned out within a 
six months’ period from some future trigger date. 
Much would depend on the rate of production at that 
time and on the kinds of machines in process. For 
this reason it seems to us imperative that the six 
months’ delivery requirement be relaxed... .” 

MED is planning to initiate discussions within the 
near future with the Office of Defense Mobilization 
in regard to the size of the program and with respect 
to the six months limitation clause. In these discus- 
sions we hope to convince the ODM officials that the 
six months limitation clause and the restrictions on 
the fund authorization have kept the program from 
achieving its original objective. 

The Long Lead-Time or Elephant Tool Program is 
assuming even greater importance under the new 
concept of mobilization planning for nuclear war. 
It is for this reason, and also because of the slow 
progress being made in the completion of the Ele- 
phant Tool Program, that we are planning to reacti- 
vate, within the next few weeks, the Long Lead-Time 
Machine Tool Task Committee so as to obtain its ad- 
vice and counsel regarding certain areas of this pro- 
gram. This task group will be composed of builders of 
long lead-time machine tools and users. MED will 
solicit the participation of ODM in this task group 
meeting so that we can finalize the builders-users seg- 
ment of the program. It is hoped that on the basis of 
the data developed from this task group meeting that 
we will be able to demonstrate the necessity of initiat- 
ing a program immediately to build up a minimum 
inventory of general purpose elephant tools while full 
mobilization requirements reflecting the nuclear war 
concepts are being developed. 


(Turn to page 120, please) 
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CONTINENTAL— one of the leading cus- 
tom manufacturers selects and distributes 
Perfect Circle chrome rings for authorized 


replacement service 


PERFECT CIRCLE 


2-in-1 CHROME PISTON RINGS... tne standard of comparison 
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EVAPORATOR UNIT 


Shown here are components of the air conditioning system which are installed inside the car 


OFFERS 


Factory Installed Air Conditioning 


HE most recent optional item to 
7. made available as a factory 
installation in Ford Motor Co. is 
air conditioning. Three Ford as- 
sembly plants, 
Memphis, and Atlanta, are now in- 
stalling air conditioning as optional 
equipment. Selection of these as- 
sembly plants for factory installa- 
tion of air conditioning corresponds 
to the area of maximum sales for 
this equipment. Last year it was 
found that nearly 40 per cent of all 
air conditioners installed on Ford 


those at Dallas, 


dealers were installed in 


ears by 
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Texas. The Southwest Sales Re- 
gion of the company, which in- 
cludes Dallas, Houston, Oklahoma 
City, New Orleans, and Memphis, 
accounted for about 60 per cent of 
all air conditioners sold by Ford. 
With six carloads of air condition- 
ers going to Dallas dealers last 
year, it was to be expected that 
the Dallas assembly plant would be 
considered in plans for factory in- 
stallations. 

There are obvious advantages in 
having the air conditioning equip- 
ment installed at the factory rather 


HIGH PRESSURE SERVICE VALVE 


RUPTURE DISC 


Schematic illustration of the complete air conditioning system 
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than by a dealer. The dealer must 
first do a certain amount of disas- 
sembly, then make the installation. 
In the Ford system, the air condi- 
tioner has three main components 

the evaporator, mounted behind 
the cowl; the condenser and receiv- 
ing unit, installed with the front 
end assembly; and the compressor, 
installed with the engine. In ad- 
dition, the connections and fasten- 
ings require the drilling of several 
holes more easily done when the car 
is on the assembly line than after- 
ward. 

Factory installation of air con- 
ditioning at Ford’s Dallas plant is 
typical. Here the orders are en- 
tered on IBM cards, and the neces- 
sary information about each indi- 
vidual car is sent to each of the 19 
stations on the assembly line by 
the teletype or telautograph sys- 
tem. Special work for the air con- 
ditioner begins when the cowl is in- 
stalled. Holes are drilled to mount 
the evaporator assembly. Next, a 
plate is placed over the port at 
which the air conditioning system 
is mounted, and several bolt holes 
are drilled for attachment of the 
units. The bodies for air condi- 
tioning then move along with the 
rest of the line. 

After paint, all bodies for instal- 
lation of air conditioning are 
moved to a separate line. Here the 
evaporator assembly and air circu- 

(Turn to page 112, please) 
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UPONT ELASTOMERS 


Teme k-¥-Jheona’ 


HYPALON protects whitewalls from 
ozone cracking and discoloration 














NEOPRENE washers are 
integral part of leakproof, 
cushioned fastener 


4 combination of an undercut head 
design and a Conic ally shaped neoprene 
washer gives special advantages to 
these fasteners. 














Undercut of fastener head 


The washer cushions the head and pre- 
vents metal-to-metal contact. Finishes 
are protected; transmission of vibration 
noise and squeaks is reduced. 





NEOPRENE 
WASHER 











. confines and controls flow of 
conical neoprene washer 


As the fastener is secured, the under- 
cut head confines and controls the 
spread of the resilient neoprene washer, 
which, in turn, flows into the top 
threads and seals the fastener hole 
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so washer seals the hole and 
cushions the fastener head 


It’s another example of good design 
made possible with a part made of 
neoprene—the Du Pont synthetic rub- 
ber that is used throughout the auto- 
motive industry for resistance to oil, 
ozone and weather. Just clip the cou- 
pon for more information. 





Lasting whiteness for sidewalls is 
assured in areas with 
ozone concentrations above average 


Small amounts of ozone in the air are 
a primary cause of whitewall deteriora 
tion — but a leading tire manufacture: 
has met this problem by using a special 
rubber compound containing a sub- 
stantial amount of HypALON—Du Pont’s 
new synthetic rubber. Road tests in Los 
Angeles, where ozone concentrations 
run higher than average, showed that 
the whitewalls stayed white and free 
from cracks through long service peri 
ods. These tests have also shown the 
HyPALON compound to have outstand- 
ing resistance to abrasion. 


New Design Opportunities 


Hypaton’s color stability, its out- 
standing resistance to ozone, elevated 
temperatures and weather are now be- 
ing utilized in the automotive field. 
For example, HypALon spark plug boots 
combine immunity to ozone with excel- 
lent heat resistance. HyPpaLon-coated 
door and window stripping is superior 
in sunlight and weather resistance. 
HypaLon-covered ignition wiring shows 
unusual resistance to hardening at ele- 
vated temperatures (250°-350° F.). 
HyPpaA.Lon-coated fabric makes colorful, 
durable convertible topping. 


Many possibilities for HypaLon re- 
main for practical application to auto- 
motive design. For more information, 
just clip and mail the coupon below. 


HYPALON is a registered trademark of 
E.I.du Pont de Nemours & Co. (Inc 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


[ = ame aus ae - 


J 
| | am particularly interested in 


Please add my name to the mailing list for your free publication, 


“The Du Pont Elastomers.” 


Name 


E. |. du Pont de Nemours & Co. (Inc 


Elastomer Chemicals Department Aj.6 Address 
Wilmington 98, Delaware City 


Firm 





Steel Inventories Are Believed to Be Down In Spite of Expected 
$5-10 per Ton Price Rise. Zinc, Lead, and Copper Prices Slump 





By William F. Boericke 


Steel Operating Rate Declines 


Little has happened to change informed opinion in 
the steel industry that the operating rate for the rest 
of the second quarter and into the third will tend to 
sink gradually lower. By mid-May the rate had fallen 
to 87 per cent, indicating a weekly output of 2,226,000 
tons. Any hope for a 120 million ton year, so fer- 
vently forecast at the start of the year, is slight, but 
the industry now looks confidently toward 115 million 
tons, which itself means a good year. There is almost 
universal belief that the fourth quarter will show a 
strong upturn. 


The old reliables, structurals, heavy plate, and pipe, 
which form the underpinning of the market, are still 
in strong demand. Light steel. especially cold rolled 
sheet and strip, formerly the industry’s largest and 
most profitable item, are in oversupply and hard to 
move in hoped-for volume. Orders come in smaller lots, 
require more frequent scheduling, and carry a lower 
profit mark-up. In a sharp competitive struggle for 
business, mills improve quality without raising prices 
and absorb freight charges. Profits suffer accordingly. 
Hard-to-move products are tied in with deals invelving 
purchase of scarcer materials. 


Ship builders and freight car builders, whose busi- 
ness appears assured for months to come, are still 
dominantly in the market, but demand from Detroit 
shows no improvement, and appliance manufacturers, 
a mainstay of flat-rolled steel, are still inventory con- 
scious with operations curtailed, in some instances, 
down to a four-day week. The drastic cut-back in new 
residential building has lessened demand for new 
refrigerators, washing machines and the innumerable 
consumer goods that normally absorb a big slice of 
flat steel in their manufacture. Reduced farm buying 
—fortunately improved recently by plentiful rains in 
the dustbowl—has caused less demand for galvanized 
products such as fencing and barbed wire. 


Inventories Now Believed Low 


Steel inventories for many manufacturers are be- 
lieved to be down to a 15-day limit. There is no rush 
to stock up to beat a probable price mark-up on July 1, 
when the new wage increase for steel workers goes 
into effect. Opinions vary as to the extent of the 
increase, with guesses of $5-10 per ton. Using the 
usual yardstick that a one cent increase in hourly rates 
calls for a 40-cent steel price rise, then, with the mills 
figuring their labor costs will be up 20 cents an hour, 
an $8 a ton hike appears likely. 
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Price Increase in July 

Whether a price increase for steel can be readily 
passed along appears somewhat doubtful. Historically, 
any such increase is initiated by action of U. S. Steel 
and the Corporation has as yet given no indication 
of its intention. Major steel producers that are still 
operating well above the industry’s average are likely 
to raise their prices, but many smaller mills that are 
operating at considerably less than the average might 
hesitate to follow suit in the face of a highly competi- 
tive market. 


Scrap Prices Higher 


After a four-month period of slumping prices for 
steel scrap, the market finally firmed after reaching a 
low of $42 for top grade scrap—a decline of about $25 
per ton from the peak price—and recovered about $5 
a ton. Scrap lived up to its traditional role as a barom- 
eter of the industry’s operating rate when it began its 
decline early in the year; now, the industry is hopeful 
that the turn-about in the market presages a better 
demand from hesitant buyers in some lines. 


Government Will Not Stockpile 
Nickel This Year 


It has been officially announced that the Government 
will not need any nickel for the stockpile through the 
end of the year. Previously the Office of Defense Mo- 
bilization had limited its deferred call for nickel only 
for the first half of 1957. Consequently the Government 
will be out of the market for all of 1957 and this ton- 
nage will be available for industry. This will bring the 
supply-demand situation into better balance. The 
Nicaro property in Cuba, Government controlled, will 
reach an annual rate of 25,000 tons by mid-year. Sen- 
ate investigators have called for immediate and vigor- 
ous action by ODM to inquire into the black and gray 
markets for nickel and to review the possible need for 
comprehensive quantitative controls. 


Zinc Price Cut 


Early in May, the price of zinc was slashed 114 
cents a pound to 12 cents and a week later to 11% 
cents. This was the first price change made in the 
metal for more than 16 months, an amazing long 
period of stability for a metal that is so volatile in an 
economic sense. 

While zinc producers were fully aware that their 
market had been supported for months by Govern- 
ment stockpile purchases and had been warned that 
continuation of such buying was by no means in- 
definitely assured, the suddeness and severity of the 
cut caught the trade by surprise. 

(Turn to page 117, please) 
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Rapidly becoming the 
Standard of the 
Automotive Industr 
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INCREASES ENGINE LIFE 
UP TO 400% 


STERLING'S great ‘“‘Conformatic’’ 
piston with “‘Intra-Cast”’ steel ring 
groove liners give sensationally 
longer life to rings and grooves— 


Recommended clearances for ‘‘Con- 
formatic’’ pistons are from 0 to 2 
thousandth inch. This clearance is 
maintained hot and cold providing 
unbelievable bore stability. 


STERLING’S 
CONFORMATIC PISTON 
WITH INTRA-CAST 
STEEL LINED GROOVES 


prevents frictional horsepower loss, re- 
duces oil consumption to an absolute 
minimum, and prolongs engine life up 


S ing’ ionary Confor- y q to 400%. Intra-Cast and Conformatic are 
terling’s revolut y fo in registered trade names of STERLING 
matic piston already has been 7 Aluminum Products Inc. 

accepted and is now being used in -—s 

a number of America’s finest and 


most popular passenger cars. 





ALUMINUM PRODUCTS INC. 


A” 
ST. CHARLES, MISSOURI NEW MANUFACTURING 
FACILITIES FOR 


STERLING ALUMINUM 
120 acres! Completely new auto- 
mated plant at the confluence of 
the Missouri and Mississippi Rivers — 


WORLD'S LARGEST MANUFACTURER OF ALUMINUM ALLOY PISTONS 
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CEsenwations. 


mms §=By Joseph Geschelin = 


Small 
Cars 


As a result of our innocent com- 
ments on the traffic problems inci- 
dent to small cars on a heavily trav- 
eled highway, we received a bar- 
rage of letters—not short ones 
either from indignant enthusi- 
asts. This is by way of acknowledg- 
ing the fan mail. We have no quar- 
rel with the thousands of people 
who like the small cars. The sales 
of European cars in the USA give 
evidence of the interest. However, 
one must remember that with the 
high labor rates prevailing in the 
USA it would be futile to compete 
unless there is a demand for at 
least 500,000 small cars a year for 
a single producer. This is the di- 
lemma. Moreover, our production 
is based strictly on large numbers. 
When there is evidence that the 
mass of buyers, measured in the 
millions, want small cars we can be 
sure that some domestic manufac- 
turers will meet the demand. Up 
despite the interest in 
European cars, the mass of our 
people want big cars and they pre- 
fer deluxe models. 


to now, 


Road 
Speed 

There is evidence that some truck 
manufacturers are giving attention 
to the merits of a transmission- 
driven governor. One reason for 
this is found in the trend to large, 
high speed engines. Although such 
engines are intended for part throt- 
tle operation, there are occasions 
when full throttle is imperative 
to maintain schedules. Conse- 
quently, with such engines it is 
desirable to limit top road speed 
without choking engine perform- 
ance when needed. We might men- 
tion, parenthetically, that some 30 
years ago when the writer was a 
governor “expert” we supplied 
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many installations of mechanical 
governors equipped with transmis- 
sion drives; and some with a com- 
bination of both transmission and 
engine speeds. It only goes to show 
there is nothing new under the sun. 


Load 
Leveler 

Recently we participated in an 
instructive road demonstration of 
a new device being promoted by 
Monroe Auto Equipment. The 
maker calls it a load-leveler. As 
described in this publication re- 
cently, the device consists of a 
shock absorber housed within a coil 
spring. It replaces the rear shock 
absorbers, providing the benefits 
of a helper spring as well, a distinc- 
tive feature of the device is that 
the shock absorber for a given 
make of car is calibrated specifi- 
cally for that car. On the road test, 
over dirt and holes and a railroad 
crossing, a number of different 
makes of 1957 cars were used. The 
improvement in the ride over such 
terrain was quite dramatic. Nat- 
urally the improvement was more 
marked on the makes that showed 
up poorly under these unusually 
severe driving conditions. 


Truck 
Drives 

Opinions still are mixed as to 
the merits of fully automatic drives 
for motor trucks. There are two 
schools of thought and both have 
their adherents. IHC for one claims 
a preference for its Select-O-Matic 
drive which is semi-automatic, re- 
quiring manual shift of the trans- 
mission, although clutch operation 
is hydraulic. Fuller reports that 
many fleet operators show a prefer- 
ance for the Road-Ranger on heavy 
duty vehicles. It will be interesting 
to all concerned to see how this 
situation is resolved with time and 
experience. 


Air 
Ride 

Evidence is accumulating that a 
number of 1958 cars will feature 
some form of air suspension. At 
this writing we are not certain 
whether this will be standard 
equipment or optional. The fact is 
that air ride for automobiles is go- 
ing to be an expensive proposition 
as was shown clearly by Cadillae. 
On this basis perhaps it is likely 
that lower priced cars will offer 
this feature as optional. 


Cast 
Rods 


Castings, particularly those 
made by shell molding, constitute 
important competition for forg- 
ings on some basic applications. 
Castings replaced forgings for 
camshafts many years ago. Sand- 
cast and shell-molded camshafts 
are no longer a novelty. Latest 
incursion, seen in the near future, 
is the prospect of using cast con- 
necting rods. One of the promi- 
nent foundries contemplating this 
move claims that cast rods will 
compare with forgings as to physi- 
cal properties and weight. Major 
advantage will be in cost. 


Radiant Heating for 


Aircraft 


Aerial application of radiant 
heating will be employed for the 
first time in an aircraft with the 
installation of an 18 kw system 
aboard a new luxurious jet air- 
liner now in production in the 
U. S. Passengers will be gently 
“blanketed” by radiant heating 
panels built into cabin floors and 
sidewalls, even though tempera- 
tures outside the plane are bitter 
cold. 
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How Great Lakes Steel 
inspects scrap quality 


Two things don’t belong in this gondola—and a team of 
trained Great Lakes Steel scrap inspectors is searching them 
out. The intruders are non-ferrous material and high sulphur 
content ferrous material, which contaminate heats and spoil 
the quality of finished steel. 


Additional visual inspection in the stockhouse and on the 
open-hearth floor, magnetic screening, and weight checks all 
combine to detect and eliminate these adulterants, before the 
scrap is fit to become a part of Great Lakes steel. 


Sound like a lot of trouble? It’s worth it, to us and to our 
customers. And it’s just one more step in Great Lakes Steel’s 
continuing program of quality control that assures you the 
finest steels. Make it a point to contact your Great Lakes 
Steel representative for the rest of the story. He’s as close as 
your telephone. 


Here approved scrap, in charging boxes on buggies, 
heads for the open hearths.Quality scrap gives finished 
steel improved surface and ductility characteristics. 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan «+ Division of 


NATIONAL STEEL valig CORPORATION 


District Sales Offices: Boston, Chicago, Cincinnati, Cleveland, 

Grand Rapids, Houston, Indianapolis, Lansing, Los Angeles, 

New York City, Philadelphia, Pittsbur h Hochestet, St. 
Louis, San Francisco, Toledo, ‘Toronto. 
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aa 5 Ford's $5-million parts 
depot at Aveley, En- 
gland, is claimed to be 
the largest of its kind 
in Europe. It takes the 
place of ten ware- 
houses and distribution 
centers scattered 
throughout the country. 


British Ford 


completes 
Europe's Largest 
Parts Depot 


HE first major project completed under British Ford’s 
$180-million expansion program announced in October 
1954 is the parts depot at Aveley, Essex. Located eight 


The 3200-ft Towveyor system snakes continuously through mniies one « oe mee Dogue ae, S nee we 
the main storage areas. Trucks can be unhitched from the tralizes under one roof the activities of 10 spare parts 
inverted monorail at any time. warehouses and distribution centers scattered all over 


England. 

The single-story building of 362,000 sq ft floor area 
on a 15-acre site houses 31,500 different items in post 
pallets, bins and tubular pallet racks. Handling is sim- 
plified by the use of specially-built articulated trailer 
trucks, dock-levellers at the loading and unloading bays, 
and fork lift trucks designed to maneuver in narrow 
seven-foot aisles. 

For internal transport there is a 3200-ft Towveyor 
that snakes through all main sections of the storage area 
towing up to 680 trolleys at the rate of 80 fpm. This 
underfloor monorail has pusher dogs spaced at 20-ft 
intervals which engage a bolt in the nose of each trolley. 
Individual units can be detached at any time by with- 
drawing the bolt. An elaborate system of pre-punched 
cards is used to streamline preparation of order lists and 
invoices. 

Built and equipped at a cost of $5 million, Aveley is 
claimed to be the most modern depot of its kind in 
Europe. Ford gave it priority in order to improve its 
after-sales service, and the company states that monthly 
re-stocking orders from British dealers can now turn 
round in one week against two to four formerly. Time 
required for routine overseas orders has been reduced 
from five to two weeks. 

Other Ford projects now under construction in Britain 
include an entirely new press shop at Briggs, an assembly 
building incorporating paint and trim sections, and a 
modern foundry to produce large castings. 


Lansing Bagnall fork trucks can operate in seven-foot aisles, 
thus permitting maximum utilization of floor space. 











NEW Black & Decker 
No. 16 NIBBLER 








NEW Black & Decker 
No. 16 SHEAR 


Two New B&D Tools 
speed up sheet metal jobs! 


Whether you need the speed of shears or the more 
precise performance of nibblers—you’ll find a lot 
to like in the new Black & Decker No. 16 Shear and 
No. 16 Nibbler. 

By actual test, they’re faster and longer-lived 
than competitive tools. Their lighter weight means 
easier handling. Their centrifugal fans give cooler 
running. Each has exclusive construction features 
to stand up under the shock of sheet metal cutting. 

Try these new tools at your nearby Black & 
Decker distributor. There’s a No. 12 Shear, too, 
for heavier work. For full details on new features, 
write to: THE Brack & DeEcKER Mre. Co., 
Dept. 1406, Towson 4, Maryland. (In 
Canada: 80-86 Fleet Street, E.,Toronto | (ost.ente 
2, Ontario.) in oa. 


Leading Distributors Everywhere Sell 


@ Baka Docker 


Portable Electric Tools—Power-Built to set the pace 


DRILLS © BENCH GRINDERS SANDERS 


Up To 3 Times Faster than competition, new B&D 
Nibbler has twice the life, 20-30% less weight, reversible 
punch. Adjustable stripper plate (left), smaller diameter 
right) are extra features 


50% Faster than competition, new B&D Shear has 
one-third less weight than closest competitor, lasts much 
longer. Deflector plate prevents curling of material 
Adjusting screw allows quick positioning of blade 





Engines 
Mass Balanced 


(Continued from page 55) 


for disassembly and inspection to 
determine the cause. 
Two vibration pick-ups consti- 
tute the sensing elements of the 
IR&D system. Mounted on the arm 
of the carrier, they point radially 
to the front and rear plane of the 
engine. The front correction plane 
is on the pulley; the rear, on the 
flywheel. To facilitate correction 
both the pulley and flywheel have 
a series of holes drilled during the 
Binks Model 7 spray guns keep the machining of these parts. The cor- 
application of primer and finish coats rection is made at the front or the 
abreast of the new conveyorized : : 
painting line at the Leach Company, rear or at both points simply by 
Oshkosh, Wisconsin driving a standard headed pin into 
the proper hole location. Thus 
there is no correction drilling on 


at the Leach Company... the test stand 
e es Sté . 


Binks spray guns and booths In operation, the output of the 


sensing elements is transmitted to 


. = a = 

h e | p Cc ut fi n i sh i n G ti m e 40% two meters, mounted above the test 
, stand, which indicate the amount of 
Uniform protective coatings of cor- Binks spray booths improve unbalance at the front and rear end 
rosion resistant enamel are applied working conditions. The Binks simultaneously. In addition to pro- 

to Leach refuse containers in just Dynaprecipitor water-wash spray a li ' lir -. dings i i 
60% of the time it used to take, booth draws the overspray and — — eee, ware 
reports Elmer Leach, president of | fumes through several “curtains” of cach moter is graduated into four 
the Leach Company, manufacturer water. Pigment removal is so com- 
of Packmaster waste collection plete that exhaust fans and stacks 
units. The containers are optional need little maintenance. Worker effi- 
equipment on the Packmaster. ciency is boosted—and community weight to be added for various 

relations are good, too, because amounts of unbalance. 
Binks spray guns set pace. Today, there is no fouling of the air outside Besides the amount of unbalance, 
work moves steadily through Binks _ the plant. it is necessary to know its exact lo- 
_ emg overhead conveyors eutien This is done he mies of 
while Model 7 : i ; oe fe: Braet as 

the finishing cs phan 5 pct op Sorey. co wtmamatary avail- conventional stroboscopes cali- 

> and research . . . F . 
trolled, one-pass spray application department are at your service in brated for a speed of 1500 —— 
sharply reduces painting time. De- the recommendation and set-up of aes ae Ce See 6 
pendable spray gun operation—shift a finishing operation. They can tai- 
after shift—insures continuous pro- lor a system exactly suited to your mark on the pulley and flywheel to 
duction. The comfortable pistol grip, _ needs from manual to fully auto- indicate reference points. This 
excellent balance and smooth oper- _ matic. Interested? Call your nearest chalk mark is then viewed by the 
ating trigger of the Model 7 lessen Binks Branch Office or write direct stroboscopes at both ends to indi- 
fatigue and increase efficiency. to the address below. sate the location of unbalance, if 
any, with reference to the chalk 

Ask about our spray painting school mark at each end. 

Open to all...NO TUITION...covers all phases. During the final stages of the 
engine test cycle, an operator initi- 
ates the balance procedure and 

\ ae Ca notes both the amount and location 

Ss: 5 of unbalance, if any. At the end of 

the test cycle, the operator turns 

COMPRESSORS wSERvICe the engine to the position observed 

Binks Menvfacteria under the stroboscope, then drives 
3120-30 Carroll Ave. West pPewery go Ge etnies wee a ph gazed 
j . — drilled hole at the position of un- 


divisions: green to indicate an ac- 
ceptance tolerance; yellow, orange, 
and red to indicate the amount of 


stand, an operator places a chalk 





balance. 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED - DIRECTORY 
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SERVICE 


Nothing succeeds like timing . . . especially in a mass 
production world where output can be measured by the minute! 
That’s why McQuay-Norris service includes unusual 
precautions to assure delivery when and as specified! 


Cali us. We’re ready to serve you. 


McQUAY-NORRIS 


MANUFACTURING COMPANY St. Louls + Toronto 


Largest Producer of Smai// Rings in the Automotive industry 
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Automated Exhaust Valve Finishing Line 


(Continued from page 50) 


also has a high production rate per 
hour and is capable of holding di- 
mensional accuracy to +0.001 in. 
in length, tip squareness of 0.0003 
in. and micro finish of 15 rms. The 
723 Gardner is also size controlled 
by calipers that contact the valve 
while it is clamped in the carrier 
and the grinding wheels are moved 
in automatically to compensate for 
wheel wear. 


well within 
tolerance 


standards 
Jay 


GREENLEE 
ENGINEERS 


@ More than 5 years ago, tool engineers 
at Greenlee Bros. & Co., Rockford, 
ducted extensive tests on Seibert Shur-Lock Adjust- 
able Adapters to determine if tolerances were held 
within their standards. 
matic Transfer Machines, equipped with Seibert tools, 


Iinois, con- 


As a result, Greenlee Auto- 


@re to be found in operation today in many of the 
world’s largest mass production plants. Quality, 
service and price are the three reasons hundreds of 
users, like Greenlee, are today specifying Seibert 
tools. 


in every key industrial area to work with you in solv- 


There is an experienced Seibert representative 


ing your specific tool holding problems. 


© wc 


SEIBERT & SONS, INC. 


The centerless chucking, crush 
dressed groove grinding operation 
and the crush dressed roughing 
operation on the head OD, seat, and 
corner break, brought about an 
entirely new machine design. This 
is a special Model 181 Sheffield 
grinder equipped with automatic 
crushing, automatic compensation 
after the crush and feedback from 
post-process gaging. Although the 


Total concentricity 

held to .002°' (total 
indicator reading) 6'' from 
end of Adapter. Manufac- 
tured.to GMC, Ford, Chrys- 
ler, and ASA standards. 


FREE LITERATURE 
New brochure illustrates and 
describes Seibert's complete 
line of —s and Driving 
Tools. Write for your copy. 


Shur-Lock 
Tension and 
Compression 

Tap Drivers 


Spindle 
Extension 


Adapter 
Assemblies 


1008 E. 24th STREET 
CHENOA, ILLINOIS 


Quality MULTIPLE DRILL SPINDLES AND PRODUCTION TOOLS 


crush dressed grinding operation 
is somewhat slower than a center- 
less diamond dressed groove grind- 
ing operation that is being done 
in the industry today, the use of 
crush dressing makes it possible 
to grind any groove form. Also, it 
is not restricted to valve retainer 
groove forms that can be diamond 
dressed. The need for flexibility in 
this installation dictated the use of 
crush dressing. 


The material handling system 
used in this line is one of direct 
transfer by conveyor from one ma- 
chine to the next with sufficient 
storage to take care of the dress- 
ing time or crushing time required 
on each machine. This system pro- 
vides a great degree of flexibility 
and still maintains orientation of 
the part. Once the part is oriented 
in the hopper at the beginning of 
the line it is kept in this oriented 
position through all the operations. 
The direct transfer conveyor sys- 
tem between machines requires 
that interlocked controls be used 
to shut off the feed to the preceding 
machine when the chute to the next 
machine is filled, thus preventing 
congestion and jamming in the con- 
veyor system. 

A special design conveyor is used 
in this installation. This conveyor 
will lift the part vertically to a 
height sufficient to supply parts 
to the next machine loading chute, 
then make a right angle bend and 
extend horizontally as required to 
connect into the loading chute. The 
valve is carried on two support 
lifters which are pushed along 
slotted tubes, the force to move the 
lifters is provided by bearing balls 
which are pumped through the 
tube. This chainless ball conveyor 
was designed and patented by 
Thompson Products specifically for 
this valve line. 





AUTOMOTIVE 
INDUSTRIES ... 


is your News Magazine of 
Automotive and Aviation 


MANUFACTURING 
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New Britain chuckers are the time-tested leaders in their field. 
Their basic open-end design, an exclusive New Britain feature, 
makes them unusually well adapted to the automatic handling of 
pieces. The New Britain Machine Company, New Britain-Gridley 
Machine Division, New Britain, Connecticut. 


Automatic Chucking Machine 
































1-minute tool change gets more 
contour work done 


Is a fact — you can do more work in a day with a New Britain 
+G6F+ copying lathe and a single-point tool, than with a con- 
ventional lathe using half a dozen. Just slip out the worn tool, slip 
in a new one, gauge it to a single dimension and you're ready to go 
again. The template repeats the dimensions. The New Britain 
Machine Company, New Britain-Gridley Machine Division, New 
Britain, Connecticut. 


New Britain +GF+ Copying Lathe 





CYLINDERS 


(AIR AND HYDRAULIC) 


have everything 





O-M Tie-Rodless 
150 PSI Air 

Up to 1500 PS/ Oil 
With Internal 
Locking Mechanism 
Meets JIC Standards 


O-M Series T-H 
Hydraulic 2000 PSI 
With Removable 
Gland Cartridge 
Meets JIC Standards 


Construction and performance 
features that keep 0-M cylinders 
right in the middle of... 


AUTQ-MATION 


@ Smooth, depend- 
able operation at all 
practical speeds. 

@ Precision-honed, 
seamless steel body. 
®@ Shock and vibration 
resistant. 

@ High-tensile alloy 
steel piston rod— 
ground, polished and 
hard-chrome plated. 
@ Multiple lip, self- 
compensating rod 
gland packing on all 
hydraulic cylinders. 
@ Self-compensating 
piston and rod pack- 
ing on all cylinders, 
with packings avail- 
able for fire-resistant 
fluids, also wide tem- 
perature ranges. 

®@ Machined bearing 
bronze bushings for 
maximum service with 
minimum friction. 


@ O-ring static seals 
throughout with no 
flat gaskets to leak. 
@ Efficient wipers or 
scrapers on piston 
rods. 

@ Rolled steel preci- 
sion machined end 
caps with ample sized 
ports. 

@ Adjusting needle 
for cushion control 
with ball checks for 
rapid full power starts. 
® Versatile port ori- 
entation. 

@ Wide range of 
mounts and mounting 
accessories available. 
®@ Easily maintained— 
parts subject to wear 
can be repaired with 
minimum downtime. 
@ Plus many other 
features. 


O-M Air and Hydraulic Cylinders are avail- 
able in 1%” to 8” bores with standard and 
heavy-duty piston rods. 
Mail coupon today for Bulletins 101A (O-M 
Tie-Rodiess Cylinders) and 105 (O-M Series 
T-H Hydraulic Cylinders). 


ORTMAN-MILLER MACHINE CO. 
17 143rd Street, Hammond, Indiana 
(0 Have representative call 
(1 Send Bulletins 101A and 105 


Name En 


Company_ SS 


i Ricenenree 


City a he 


_State. 
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Air Force has notified Congress 
it has reduced to $213 million, 
from $600 million originally plan- 
ned, the funds it plans to spend 
on development of an atom-pow- 
ered plane during the fiscal year 
starting July 1. It ascribed the cut- 
back to “unforeseen difficulties,” 
particularly with regard to ade- 
quate shielding of the plane's 
crew. 


To hold down costs, Defense 
Dept. says there will be no more 
overtime on aircraft production 
Missile-making, now on a crash- 
program basis, is not affected 
The aircraft industry on the West 
Coast says the Defense Dept 
order needs a lot of clarification. 


Fully modern plane production 
puts special demands on Air 
Force planning. Better equipment 
is needed to handle the more 
complex sheets, forgings, castings, 
and parts for new aircraft. Fabri- 
cation must meet closer toler- 
ances than those now specified. 
Latest Air Force budget estimate 
considers this need. About $150 
million is planned on to support 
programs to modernize machine 
tools, develop special fuels, and 
build a new bomber. 


Government, continuing a pol- 
icy started at the beginning of 
1955, will not call for any alumi- 
num for the stockpile in the last 
six months of this year. Office of 
Defense Mobilization, noting that 
the minimum stockpile goal has 
been filled, says it will not ex- 
ercise its option to require pro- 
ducers to deliver part of their out- 
put to the Government 


Advertised bidding continues 
to get small play as a method of 
lining up contracts for military 


supplies. In the last complete - 


fiscal year, Defense Dept. adver- 
tised for bids on only 301,496 of 
nearly four million procurement 
contracts placed. 


USE SOUTHERN'S 
STOCK LIST 


for the 
SCREWS YOU 


NEED NOW! 


; 


qaHar ZAGCIA 











é 


Swing open the pages of South- 
ern's up-to-date Stock List and you 
have over a billion USA-made 
Quality screws and bolts at your 


finger tips! 


We make all the screws we sell, 
and we sell nothing but fasteners. 
Fastener Specialists, we fill your 
order immediately. Keep South- 
ern's Stock List handy and you'll 
keep your assembly line humming. 


Write for Southern's Stock List and 
Catalog, P. O. Box 1360—Al, 
Statesville, N. C. 


Wood Screws ® Machine Screws & Nuts 

A&B Tapping Screws © Wood & Type 

U Drive Screws ® Dowel Screws 

Stove Bolts © Roll Thread Carriage 
Bolts © Hanger Bolts 


COMPANY 


* SORT cCamowrma 


SCREW 


staresw: 


WAREHOUSES: 
NEW YORK « CHICAGO + DALLAS + LOS ANGELES 
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James McLaughlin 


1000 KW dual frequency induction 
heater for steel forging. 


= 


* 


oi 





Re 





* 







Sales jer, | Frequency; Pete Hassell, Sales Manager, High Frequency: John Logan, President: Bruce McArthur, Vice President: Ted Kennedy, Chief Engineer 


the Brass does much more than “TAKE A LOOK” 


The Magnethermic brass has a personal 
interest in this heater. 

They have combined their talents on the 
original design, the application engineering, 
and the fabrication. Little wonder that they 
take this close look in the final stages of 
production. 

This procedure is standard—not the ex- 
ception. All Magnethermic Heaters, large 


or small, receive day-to-day supervision of 
the President, Vice President, Chief Engineer 
and other well-known authorities on induc- 
tion heating. 

Specialized attention to each order for 
induction heating equipment .. . high, low, 
or dual frequency can be applied only in a 
specialized company like Magnethermic 
where induction heating is the only business. 


Induction 
Heating 
Equipment 
60 to 450,000 
cycles 





MAGNETHERMIC®* 


c ° R P ° + A T ! ° N 
3990 SIMON ROAD + YOUNGSTOWN 7, OHIO 














(Continued 


consultation, on longitudinal pro- 
portions and profiles and overhang 
relations that are more or less con- 
sistent for the gamut of makes. 
And it will be interesting to see 
whether this will be equally true 
for 1958 models with the antici- 
pated introduction of some new 
body styles. 

Now let us look at some critical 
figures. Referring again to page 
118 (AI, March 15, 1957) consider 
overall length dimensions (L-103). 
It will be seen that the Imperial 
spans 224 in.; Lincoln models run 
224.6 in.; the Cadillac 60, 224.4, 
and the 75, 236.2. By contrast, in 
1941 the Lincoln was 217 in. over- 
all; and the biggest Chrysler was 
234.75 in. overall. 

Overall width, too, has been ma- 
terially increased on some of the 
new bodies. Whereas in 1949 the 
Buick Roadmaster at 78.4 in. in 
width was one of the widest cars 
of its day, today a number of cars 
are considerably wider. The Im- 
perial is 81.2 in.; Plymouth Fury, 
79.4 in.; Lincoln, 80.3 in.; Cadillac, 
80 in.; and Mercury models 79.1 in. 


Purely as an academic exercise 


let us analyze some _ pertinent 
values in connection with body 
width. Perhaps the wider bodies 


have to be that way to suit the 
styling objective. Assuming that 
is the case, is it not possible to 
provide correspondingly more room 
for passengers. In Table 1 are 
listed the values of body width 
(W103), and rear shoulder room 
(W4) all in inches. The figures in 
these columns correspond to the 
order of models in the similar col- 
umns on pages 118 and 119. 

The third column (C) represents 
the difference between W103 and 
W4 for each car. Column D is the 
ratio—C/W103—for each car, in 
percentages. It will be seen that 
the range of percentages is from 
a minimum of 19.2 to a maximum 
of 30.8. These percentages may be 
taken as a measure of the utiliza- 
tion of overall width in providing 
maximum comfort for passengers. 
It may also be considered as a 
measure of the efficiency of width 
utilization. 
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Overall Length/Wheelbase Ratio for ‘57 Cars 


from page 71) 


Referring again to Column D, it 
turns out that the mean value for 
the entire group is 25.06 per cent. 
Thus the values for each model can 
be related to this mean. 

Consider now the relationship of 
overall length to wheelbase, as men- 
In Table 2, the col- 
represents the 
(L103) to 


tioned earlier. 
umn marked “X” 
ratio of overall length 






wheelbase (L101) with one-to-one 
correspondence to the tabulation of 
models on page 118. The mean of 
these values is exactly 1.73. These 
values were then plotted on Chart 
1 with wheelbase as abscissa and 
the ratio as ordinates. The straight 
line representing the mean of 1.75 
shows the excellent correlation with 
the scatter of points. In fact, the 
only points that are out of line are 
“a”, representing the Rambler, and 
“b”, representing the Cadillac 75. 

Statistical analysis of the figures 
in Table 2 indicates that the stand- 








Finding the 





invisible with the inaudible 


An engineer once said: “With ultrasonic inspection, you’re finding the 


invisible with the inaudible.” 


Curtiss-Wright’s Nondestructive Ultrasonic Test Equipment uses high 
frequency mechanical vibrations—far beyond the range of human hearing— 
for precision production-quantity inspection of forgings, rolled plate, welded 
tubing and other metal products. The ‘“‘sound head” —immersed in water — 
sends vibrations that penetrate the metal under test and bounce back. Flaws 


show up on a cathode ray tube. . 
system sounds. 


. and, simultaneously, a built-in alarm 


Curtiss-Wright Ultrasonic Inspection now controls quality for many 
leading producers in aircraft, steel, automotive, nuclear and other industries. 
Investigate its potentials for your production. Write for complete details. 








Ll 


CANADIAN REPRESENTATIVE: CURTISS-WRIGHT OF CANADA LIMITED, MONTREAL 


Ultrasonic Immersion Test 
Equipment automatically scans 
wingskin plates for aircraft. 







CURTISS-WRIGHT 














You are invited 
to consult our 
engineering staff 
about your fin- 
ishing problems. 


P.O. BOX 180, MAPLE RQAD EAST BIRMINGHAM, MICH 
Polishing, Buffing Grinding, Filtering Equipment 


that automatically cuts your costs 


ard deviation is zero, marking ex- 
ceptional correlation of all values 
with the mean. The standard devia- 
tion, as is well known, is obtained 
by taking the square root of the 
difference between the mean of the 
values of X? and the square of the 


| arithmetic mean of the values of 
| X. Since both values under the 


radical come out to 1.73, it is ob- 
vious that the standard deviation 
is zero. 

This establishes the curious fact 
that for 1957 cars, the wheelbase 
(in.) when multiplied by 1.73 will 
give the bumper-to-bumper length 
of the car within close limits of 
accuracy. 

This discussion admittedly is 
simply an exercise in analysis. We 
hope, however, that it may be of 
some value to stylists and design- 
ers in providing a convenient over- 
all picture of some vital statistics. 


Ford Air Conditioning 


(Continued from page 96) 


lating duct are installed. The con- 
denser and receiving unit are in- 
stalled when the front end assem- 


bly, consisting of front fenders, 
grille, and radiator, is decked to 


the chassis. 

The third major component, the 
compressor, is installed to the en- 
gine, and the engine is then sched- 
uled into the system for the proper 
body by way of the telautograph 
system. After the front end as- 
sembly is decked, hoses and fittings 
are tightened and connections are 
made. Installation of the engine 
completes the system, and the car 
is then driven from the line and the 
unit tested. Special vacuum equip- 
ment is used to evacuate the com- 
pressor and remove all moisture, 
and the refrigerant, freon, then in 
the unit is charged into the cool- 
ing system. All fittings and con 
nections are then checked for leaks 
with a freon detector. The amount 
of refrigerant is made up to stand- 
ard if insufficient, and the assembly 
insofar as it concerns the air condi- 
tioning installation is complete. 
The unit functions as both air con- 
ditioner and heater. 

It is understood that factory in- 
stallation of air conditioning units 
has begun at several other assem- 
bly plants of Ford Motor Co. 
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Automatic casting of Aluminum now practical 


We call it 


with New LINDBERG -FISHER «= 


To the best of our knowledge the Autoladle 

is the first practical automatic aluminum ladling 
unit yet devised. Thoroughly tested and 
proven in service, the Autoladle is adaptable to 
induction, electric resistance or fuel fired 
reverberatory furnaces. In any installation it 
offers these advantages: 








e Ladled metal is withdrawn from beneath 
surface of bath. 


e Precise, accurate control of any size shot 
up to 30 lbs. 


e No interruption of the casting cycle during 
charging of metal. 


© No variation of size of shot due to metal 
level changes. 


¢ Composed of special refractory materials 
so arranged that ladled metal cannot come in 
contact with any metal. 


At the right, “‘Little Joe”’ is shown installed in a 
Lindberg-Fisher electric resistance aluminum 
holding furnace. With it is the panel cubicle 
and controls which is supplied completely 
assembled and wired. For complete information 
on the Autoladle get in touch with your 
nearest Lindberg Field Representative (See your 
classified phone book) or write us direct. 





LINDBERG 
AY LL 3 


A Division of Lindberg Engineering Company, 2491 
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An Analysis of the Mobilgas Economy Run 


(Continued from page 63) 


over one less fortunate. door hardtop models with a rated 


The following is a summary of capacity of not less than five or 


other general rules and proce- more than six passengers and 

dure driven no more than 2500 total 
Besides having an automatic vehicle miles. A Model was con- 

tranmission and limited piston sidered to have the same basic 

displacement, entries were limited engine and same wheelbase. 

to current 1957 four-door metal Entries were selected from 

top sedans or two-door or four- dealers of factory stocks and im- 


WAUSAU 


Alloy No. 





Valve Seat Inserts 
that stay tight 
in aluminum 


Developed especially for aluminum alloy 
engines Wausau Alloy No. 2 Valve Seat In- 
serts have the same expansion character- 
istics as many popular aluminum alloys. 
Result: a tight seat that won't work loose. 
These inserts have high impact resistance 
which is work-hardened in use. They are 
corrosion resistant and extremely stable un- 
der heat, resisting burning and distortion 
under severest operating conditions. Alloy 
No. 2 inserts are available in a wide range 
; of types — sizes to fit your speci- 
fications. Call or write Wausau 
Motor Parts Company, 2200 Harri- 
son Street, Wausau, Wisconsin. 





mediately impounded by U.S.A.C. 
representatives. At no time there- 
after were they released from 
their control. 

Break-in in the presence of a 
U.S.A.C. observer was permitted 
up to 2500 miles which must in- 
clude 500 miles for necessary 
movements such as servicing, 
weighing, etc. 

All work performed on the car 
was done in the presence of a 
U.S.A.C. observer. After each job 
all major components were sealed 
Each car required about fifty lead 
seals. 

Such items as compression ratio 
and certain accessories were re- 
quired to represent at least 50% 
of national scheduled production 
of model selected. The gear ratio 
had to conform to the regularly 
catalogued axle as “standard” for 
the model selected and for the 
type of drive chosen as initially 
listed by the manufacturer at the 
time such model was introduced 
and had to represent the largest 
percentage of the national sched- 
uled production for such model 
and drive. 

Carburetors were required to be 
catalogued as stock for the model 
selected and could be fitted with 
the first size lean jet or rod. 

Ignition timing was permitted 
to be adjusted up to 15° ahead 
of top-dead-center. 

Use of a 180 F thermostat was 
permitted. 

Tires were required to be 
standard for the model selected 
and were inflated to 28 pounds 
with standard dry air. 

Four occupants were carried 
each car — driver, relief driver, 
and two observers. Up to 750 Ib 
was allowed for their weight. If 
their total weight was less, lead 
weights were added to make up 
the difference. The duties of the 
observers were to record all data 
pertaining to the car such as fuel 
consumed, stops made, infractions 
of driving rules, etc. Observers 
were not required to interpret 
rules for drivers and were 


changed from car to car each day. 
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All traffic rules and speed laws 
were rigidly obeyed. Trick driv- 
ing such as 
was strictly outlawed. 

Car performance 
mined on the ton-miles per gallon 
(miles per gallon multi- 


coasting in neutral 


was deter- 
formula 
plied by the car weight in tons). 
To insure an accurate determina- 
tion of fuel consumption the vol- 
ume of all fuel tanks was 
fully determined and calibrated to 
a fixed gage level at an adjusted 
car level that precluded all air 
pockets at the impound. Subse- 
quent fillings made 
exactly the same conditions. Ac- 
curately adjusted computer type 
pumps set at 49c per gallon were 
used for filling. This provided 
great accuracy when the dollars 
and cents figure for 
computing the gallons and frac- 
tions consumed. The car weight 
was the gross weight of the car 
plus 750 lb pay load. 

All cars were required to use 
Mobilgas Special, Mobiloil Special, 
and Mobil Lubricants. 

The route of the Run has pur- 
posely been changed each time to 
add interest and to prevent con- 
testants from becoming too fa- 
miliar with unusual features. The 
exact course from Los Angeles 
to Sun Valley was not announced 
until April 5th, which allowed just 
enough time to cover the course 
one time for practice and to make 
the necessary notes. For con- 
venience the trip was scheduled 
for four days driving as follows: 


care- 


were under 


was used 


Minimum 
Average Speed 


Miles Driving Time 


Los Angeles to 


San Francisco 40.33 M.P.H 


453.7. 11 brs. 15 min. 


San Francisco to 


Winnemucea 40.25 M.P.H 


419.3 10 brs. 25 min 


Winnemucea to 
Ogden 396.2 


Ogden to 
Sun Valley 


Total Miles 
}— ny 
Required 40 
In addition to staying within 
the time limit established each 
day to disqualification, 
there exposure to approxi- 
mately 225 miles of city and re- 
stricted speed zone driving where 
speed limits had to be obeyed, 274 
traffic signals, 29 mandatory stop 
signs; grades up to 11 per cent, 
altitudes varying from sea level to 
7382 ft and temperature varia- 
tions from 40 F to 70 F. 
The maintenance of 40.7 miles 


Shrs. 35 min. 41.34 M.P.H 


299.1 7 hrs. 15 min. 41.25 M.P.H 


1568.3 
38 hrs. 30 min 


7 M.P.H 


escape 
was 


i 
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per hour may seem mild. However, 
it must be considered that traffic 


conditions get more serious each 
year and time consumed in the re- 
speed zones, at signals, 
and on hills 
toll on 


average speed of at least 46 miles 


stricted 
exacted a consider- 


able reserve time. An 
per hour outside these zones was 
necessary to keep from being dis- 
qualified. 

Quoting variations in 
does not tell the full story either. 
At least 700 miles of 


altitude 


the course 


“ 


; 


Ee ONY “2 ae MOAR Ore Fy 


was upgrade. In the Saratoga and 
Skyline Drive portion of the first 
there literally dozens 


day were 


of sharp curves and grades up 
to 11 per cent. Other sections of 
the course represented similar ob- 
stacles. To be 
“What 
down,” but in many cases breaks 


sure, it might be 


said goes up must come 


must be used approaching curves 


and on downgrades, with a loss 


of efficiency and com- 
pared to level road driving. 


Exact performance and 


economy 


econ- 


Sintered Metal 
Piston Rings 


WF-3-0 is a uniquely different sintered iron 
alloyed in the powder form so as to 
permit extremely accurate analysis control 
when the metal is produced. As a result, 
rings made from WF-3-0 have greater uni- 
formity and stability, higher tensile strength 
and high modulus of elasticity. Ring break- 
age is eliminated, ring life increased and 
performance greatly improved. In addition, 
simplified production techniques have re- 
sulted in a better ring at lower cost. WF-3-0 
rings are especially effective in small 

bore engines, automatic transmis- 


sions, 


power steering 
similar applications. 


units and 
Call or write 


Wausau Motor Parts Company 
2200 Harrison Street, Wausau, Wis. 





omy comparisons with 
difficult 
recent Runs have 
over different 
different 


last three years, 


previous 
because the 
been made 


Runs are 
more 
courses and under 
circumstances. In the 
however, 
with 


all cars 
auto- 
driven 
very similar making 
some interesting data available. By 
plotting average miles per gallon 
in Fig. 1 


have been equipped 


matic transmissions and 


over routes 


against horsepower as 
it will be that 


reduce 


seen increases in 


horsepower economy but 
tend to 
each 
formance, 


exact less of a penalty 
A high potential per- 
therefore, need not be a 
great burden. It must be 
though, that the 


of power can 


year. 


realized, 
unnecessary use 
make these cars 
individuals 
has the 


control of its 


very thirsty indeed, 


and never before public 


been so much in 
own mileage. 
feeling 


permitted on 


There has been some 
that 
these 
omy so 
they 


factory for 


adjustments 
interest of econ- 
that 
entirely unsatis- 


road use. To 


cars in the 
reduce performance 
would be 


normal 


= B-N Partneering . 


your need for parts. The Burgess-Norton engineering-metallurgy- 





TV 


check this, acceleration tests were 
conducted in the Los Angeles area 
on three cars identical to cars en- 
tered in the Run. They differed 
only in that all 
ignition adjust- 
ments were standard. At Sun Val- 
ley these three cars and the Run 
cars of the same make and model 
were checked for acceleration and 
the figures compared. The results 
indicated that both groups suf- 
fered slightly in performance at 
the 6000 ft altitude, but the fig- 
each pair almost 
weak- 


from Run 


carburetor 


cars 
and 


ures for were 
identical. No hesitation or 
observed in any car. 
that 
were 


ness was 
From this we 


used in the 


conclude 


Rrn 


may 
the cars 
entirely normal. 

The one thing on which there 
a general agreement was the 
administration of the 
almost impossible 
executed 
a high de- 


was 
excellent 
Run. It 
to have 
this 
gree of preciseness and efficiency. 
Great credit should be given the 
officials of the United States Auto 
Club for doing an outstanding job 


seems 


conceived and 


event with such 


production team becomes your “‘components partner’, 


for the industry. 

The Mobilgas Economy Run has 
demonstrated very graphically the 
effect driving techniques, car con- 
dition, and the use of quality 
petroleum products have on power 
fuel economy. It teaches us 
that economy is greatly depen- 
dent upon being alert, planning 
ahead to make the most of traffic 
situations, a properly 
sensible use 


and 


and road 
maintained car, the 
of reserve power, and the use of 
fuels and lubricants designed to 
implement the economy and power 
characteristics of the engine. 
Aside from the bonus of receiving 
more miles per dollar the chances 
of arriving at a given destination 
in safety and comfort are greatly 
enhanced. 

-Results of the 1957 Mobilgas 
published in the 
INDUS- 


Note 
Economy Run 
May 1 
TRIES, 


were 
AUTOMOTIVE 


issue of 


page 36. 





EXECUTIVES READ 
AUTOMOTIVE INDUSTRIES 








. the integration of our unified facilities with 


providing 


better end-use performance at lower final costs. 





res 


CSE 5 
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(Continued 


Evidently some smelters antici- 
pated bad news in the April figures 
of the Zinc Institute and took ac- 
tion before the report appeared. 
They were so right. Domestic de- 
were down, incoming or- 
ders were down, and stocks climbed 
to over 105,500 tons. If it had not 
been for 23,671 tons bought by the 
Government, the showing would 
have been worse. 


liveries 


Confidence prior to the price cut 
had been further shaken when a 
Government official announced that 
military stockpiling was due to end 
in a few months, since the mini- 
mum objective had been reached. 
As a result, the barter program, 
under which surplus agricultural 
commodities are bartered for for- 
eign zinc and lead, was temporarily 
suspended. The announcement of 
this suspension caused an immedi- 
ate break in the London market to 


METALS 





from page 102) 


a level of about 101% cents for zinc 
and 12 cents for lead. 

An important zinc-lead producer, 
Eagle Picher Co., announced a shut- 
down of its Tri-State Mines and 
smelter because of oversupply. This 
brought a resolution from the Ok- 
lahoma legislature calling on Con- 
gress and the President for higher 
tariffs on imports. It appears 
doubtful at this time if other pro- 
ducers will follow the lead of Eagle 
Picher in cutting output. 


Oversupply Admitted 

The plain fact is that zine is in 
oversupply on a world-wide basis. 
It is estimated by the Bureau of 
Mines that output has doubled in 
10 years; production last year to- 
talled 3,141,000 tons against an in- 
dustrial consumption of 2,612,667 
tons, or a surplus of 538,000 tons. 


Not much cheer was spread by 


ANOTHER EXAMPLE OF THE BENEFITS OF B-N PARTNEERING 


Originally cast and machined, this compres- 
sor valve plate component cost over $1.00. 
B-N Partneering effected both product im- 
provement and substantial cost savings by 
redesign and production in Quali-SINT 

one of the many methods and facilities avail- 


able at Burgess-Norton. 


The part now, with 


speakers at the American Zinc In- 
stitute in Chicago. Unless there 
are improvements in quality and in 
production techniques, the use of 
zine in the automobile industry 
is not expected to keep pace with 
up-trend in motor production, it 
was declared. Zinc is likely to meet 
competition with anodyzed alumi- 
num in appliance trim. The outlook 
is that consumption of zinc pig- 
ments will fall behind the normal 
growth of the paint industry. More 
research is urgently needed to find 
new uses. A more cheerful note was 
sounded by the director of the Brit- 
ish Zine Development Association, 
which forecast that the zinc diecast- 
ing industry in Europe would dou- 
ble in the next four or five years. 


Lead Follows Zinc 

As zine and lead prices usually 
follow the same trend, it was no 
great surprise that the lead price 
should be cut 4% cent a pound a 
short time after the zinc cut. This 
brought the price to 15% cents, 


(Turn to page 122, please) 


closer tolerances, greater uniformity and 
better performance, costs 27 cents. 


lf you are designing parts for future products, 
buying for immediate production, or deciding 
whether to ‘make or buy’’—B-N Partneering can 
help you. Send prints, specifications, or call us 
for specific information. 





Norio 
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They 


a better way to lower sintering costs 


A company sintering caster wheels with 
conventional high-temperature heating 
equipment used to experience frequent 
shutdown due to carbon deposits. 
Today—they sinter continuously with a 
Westinghouse roller-hearth furnace that 
gains advantage by using both gas and 
electric heat. Carbon is driven off by low- 
temperature gas firing. High-temperature 
electric heat completes final sintering. 





prevented heat-treating 


You may be adding extra labor to your costs if you haven’t re- 
viewed heat-treating maintenance. Over 40% of the furnaces in 
operation today are obsolete . . . at least 60% are over 20 years old. 
To keep production profitable, it makes sense to specify Westing- 
house equipment—developed to keep heat-treating at lower cost. 


Westinghouse engineering 
puts complete equipment answers in your hands 


Our engineers design complete heat-treating systems using gas or 
electric furnaces or induction heating. From a single source you get 
the latest equipment answers to coordinate work handling, com- 
plete cycle control, atmosphere preparation, furnace design and 
construction, quenching arrangements and safety precautions. 


you CAN BE SURE...1F ITS 
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shutdown...you can too 


. . . With these flexible, timesaving steps 


1. Start by calling your local Westinghouse industrial heating 
representative. His analysis and on-the-spot suggestions develop | 
your objectives. | ——- nn 
i 
2. Engineering and metallurgical specialists bring together equip- 
ment designed to meet these objectives. i 
| 
3. Westinghouse Metallurgical Research Department and Metals 
Pilot Plant may be called on for process improvements or test — 
runs under simulated conditions. 


4. Westinghouse responsibility for your heat-treating system NEW . . . Westinghouse 20-page book, Metals 
does not end until test operation has acquainted your personnel Siniilinn-len, Mietele end Endiastion. Wee 
with actual use. for your copy to Westinghouse Electric 
Call in your Westinghouse representative today or write Corporation, 3 Gateway Center, P. O. Box 
Westinghouse Industrial Heating Division, Meadville, Pa. 3-10464 868, Pittsburgh 30, Pennsylvania. 


A 
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Westinghouse 
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Hundreds of manufacturers here and abroad 
have found the answer to their toughest 
fastening problems in HUCK’S complete line 
of commercial, positive-locking rivets. 


Huck fasteners are available in many sizes 
and shapes to meet the many specialized 
requirements of industry, from railroads to 
electronic fabrication. Their fast, simple 
application and positive locking features 
save production dollars, time and trouble 
for their many users—producing a better 
fastening job. 


Write or call for a HUCK sales engineer to 
discuss your problems. There’s no obligation. 


U.S. Patent numbers 2531048, 2531049, 2754703, 2527307 
and patents cpplied for. 


MANUFACTURING COMPANY 
2840 Bellevue Ave. « Detroit 7, Mich. » WA 1-6207 
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MACHINERY NEWS 


(Continued from page 94) 


LOGISTICS AND NATIONAL DEFENSE 
By Honorable Perkins McGuire 


Assistant Secretary of Defense 
(Supply and Logistics) 


HE Department of Defense budget request fo: 

Fiscal Year 1958 totals $38% billion. Roughly 
half of that is for military and civilian pay and 
services. 

New equipment, supplies, maintenance parts, and 
facilities are being acquired by the military depart- 
ments at the rate of about $18 billion per year. Of 
this amount, about $14 billion is for aircraft, mis- 
siles, ships, electronics, and other hard goods. About 
$2 billion is for soft goods which are consumed more 
or less rapidly in daily operations. Examples are 
aviation gasoline, petroleum, clothing and personal 
equipment, and food. Construction of airfields and 
other facilities averages about $2 billion per year. 

The spare parts for costly modern weapons involve 
billions of dollars. It is essential that requirements 
for these parts, which may soon become obsolete, 
must be calculated more precisely than ever before, 
and that stocks must be procured on a conservative 
basis. 

There is an ever-increasing demand for greater 
reliability, more precision, and closer and closer tol- 
erances. The new speeds and ranges and the auto- 
matic controls are imposing requirements for new 
kinds of materials, new kinds of production equip- 
ment and processes, and new kinds of engineering 
and labor skills. 

Policies relating to military machine tools and 
other production equipment are intended to improve 
the military program, and to avoid adverse effects on 
industry. 

It is preferred that the suppliers of military mate- 
riel purchase and own their production equipment. 
But there are, of course, many circumstances when 
the military must continue to purchase the tools. 
Tools for research and development items usually 
must be financed by the Government, and the mili- 
tary usually must furnish the special production 
equipment that is not adaptable to commercial 
products. 

The Department of Defense is not interested in 
leases simply for revenue purposes. The purpose of 
leasing production equipment is to keep it in place 
and ready for military production if and when 
needed. Leases are made only in accordance with the 
provisions of the Armed Services Procurement Reg- 
ulation, and only after specific approval of each in- 
dividual case by ODM. The leases are made under 
terms that prevent unfair competition. 

In all, 28 leases have been approved. Ten of these 
require replacement of the Government-owned equip- 
ment within one to three years. Others were ap- 


(Turn to page 130, please) 
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Pilot teeth guide 
fastener on for easy 
hand starting. 


Hardened spring 
stee/ teeth bite in, resist 
dislodging force. 


SPRINGRIP FASTENERS 


Simplity assembly, save costs! Springrip Fasteners are simple to apply to rods and 
studs .. . assure exceptional strength without special preparation . . . no costly threading or 
drilling required. Standard Springrip Fasteners with pilot teeth now in stock and available for 
immediate delivery. Full details on all cost-saving Springrip Fasteners and other Fastex Shaft 
Retention Fasteners are found in new Fastex Catalog No. AF-9. This important booklet contains 
complete technical data, dimensions and application suggestions. Write for your catalog today! 








PASTEX ou 


195 Algonquin Road- Des Plaines, Illinois 


In Canada: 
SHAKEPROOF-FASTEX 
Division of Canada Ww) 


Illinois Tools, Ltd 
Toronto, Ontario 





DOW 
Sealed Cycle 


CONTROLLED 
ATMOSPHERE 
BATCH-TYPE 
FURNACES 


ITY 
THE pny FOR 
RIGHT YOUR JOB! 


PROCESS 


Regardless of capacity, price or degree of mechanized operation 
you may require, each of these furnaces has DOW'S exclusive 
built-in generator and other outstanding DOW features that insure 
high quality work at lowest cost. 


Every DOW furnace is designed with controlled furnace pressuriz- 
ing, controlled quench oil circulation, and controlled atmosphere 
circulation . . . all proven advantages that mean cleaner stock 
. » » uniform hardness . . . minimum distortion. 

Write for detailed literature. 


Four” WITH 


MECHANIZED, BATCH- 
TYPE, CONTROLLED 


12045 Woodbine Ave., Detroit 28, Mich. ATMOSPHERE FURNACES 
Phone: KEnwood 2-9100 
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but it seems likely that a further 
decline may follow. The present 
decline was caused by the same fac- 
tors that were responsible for the 
zine price cut—suspension of stock- 
pile buying and barter arrange- 
ments. 

But statistically lead is in a con- 
siderably stronger position than 
zine and it is unlikely the cut will 
be so deep. While world production 
exceeded consumption by 27,000 
tons last year, there is less chance 
of increased production from the 
lead mines in the months ahead. 


Copper Uncertain 

The price of copper is still un- 
stable. Producers have held stead- 
fastly to their 32-cent price but the 
custom smelters, after cutting to 
30 cents and later advancing to the 
producers level, beat a hasty re- 
treat back to 30 cents. Sentiment 
was badly shaken by publication 
of the March statistics which 
showed a sharp decline in fabrica- 
tor shipments and in new orders. 
Compared to 1956, March orders 
were 53,000 tons lower. 

Nevertheless, producers main- 
tain stoutly that actual consump- 
tion of copper is a lot better than 
the fabricators’ figures suggest. 
They insist that inventories are 
supplying much of consumer re- 
quirements. On one point there is 
unanimity, that consumer buying 
in Europe has been much better 
than in the U. S. compared to a 
year ago. The president of Kenne- 
cott declares that copper sales 
abroad in April were extremely 
gratifying. Probably more copper 
is currently being sold to Europe 
than ever before. 


Liquefied Petroleum Gas 
Trade Show 


At the 1957 Liquefied Petroleum 
Gas Association Convention and 
Trade Show, held (May 12-15) in 
Chicago, two automotive trends 
were noticeable. One was the 
growing recognition of the need 
for weight saving in the tank 
trucks and trailers; the other was 
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Parts of TEFLON” tetrafluoroethylene resins for power- 
steering unit reduce break-away effort, give smoother steering 


No other single engineering material 
can match the combination of prop- 
erties found in Du Pont tetrafluoro- 
ethylene resins. Their mechanical, 
electrical, thermal and chemical 
properties provide unique design 
possibilities. 

The power-steering unit shown at 
right makes parking almost twice as 
easy—allows more relaxed driving 
in traffic and on Jong trips. Featured 
in this automotive advance are seals, 
piston ring and lock-nut seal ring 
made of TEFLON tetrafluoroethylene 
resins. Parts of TEFLON resins were 
chosen for these applications because 
of their low coefficient of friction and 
toughness. TEFLON resins have the 
lowest coefficient of friction of any 
solids in commercial use —a kinetic 
coefficient of 0.04 has been measured. 

Exceptional thermal stability is 
another important feature of TEFLON 
resins. They are suitable for use from 
— 450° F. to + 500° F., remain rela- 
tively flexible, and maintain good im- 
pact strength, over this entire tem- 
perature range. 

TEFLON tetrafluoroethylene resins 
are inert to nearly all chemicals and 
solvents normally used in commercial 








TEFLON® 


is a registered trademark... 


TEFLON is the registered trademark 
of the Du Pont Company. It should 
not be used as an adjective to describe 
a product of another concern; any 
component part; nor may this regis- 
tered trademark be used in whole, or 
in part, as a trademark for any 
product. 








Parts made of TEFLON resins have substan- 
tially reduced break-away effort in the power- 
steering mechanism shown above. Seals of 


practice. Exceptions to this include 
alkali 
tions. In addition at elevated temper- 


metals under certain condi- 


atures and pressures, halogens and 
certain halogenated chemicals and 


SEND FOR 
INFORMATION 


Mail this coupon for 
Name 


Please send me more information on Du Pont 





these resins, even when under high pressure, 
allow shaft to turn freely, solving binding 
problem caused by other materials. 


solvents may affect them. 

To fully evaluate TEFLON resins 
for your own use, get complete prop- 
erty and application data by mailing 
the coupon below. 


E. |. du Pont de Nemours & Co. (iInc.), Polychemicals Dept. 
Room 46, Du Pont Building, Wilmington 98, Delaware 


TEFLON 


tetrafluoroethylene resins. I am interested in evaluating these 
materials for 








application data on Company 


Position — 





Du Pont TEFLON tetra- 


Street 





fluoroethylene resins. c 
ify 


_State 





! 
l 
l 
l 
l 
additional property and 7 
| 
| 
| 
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Type of Business___ — - — 
in Canada: Du Pont Company of Canada (1956) Limited, P. 0. Box 660, Montreal, Quebec 





Potter & Buunfield engineering is in this picture 





MECHANICAL MONSTER OR 
MODERN MARVEL? 


Select the P&B Relay which helps make the difference 








AG Series , MW Series AB Series 

Enclosed Power Relay ~ Appliance Type Relay with Appliance Type Relay, 

Shock-Proof and Dust Proof. Above Average Performance Heavy Duty Construction. 
ond Life. 





Proper controls turn monsters into marvels... 
and controls are only as good as their com- 

ponents, such as relays. Without controls, this ENGINEERING DATA 
massive press, or any automated equipment, SERIES: AG. Enclosed power relay 


becomes a nightmare of disorganized force. a use in dusty or dirty appli- 
cotions. 


PaB AG Series relays are particularly suited CONTACTS: 3/16” dia. fine silver. 
» —- aan . . ati Rated 5 amps., single break, 115 V. 
to automation. They are ruggedly constructed AC resistive. Roted 8 emps., dovble 
for excellent shock resistance, withstanding break, 115 V. AC resistive. 

100 G shock without mechanical damage. The CONTACT ARRANGEMENTS: SPST 
: ; NO-DM, SPST NC-DB, DPST-NO, 
AG is a tough relay designed for rough jobs. DPST-NC, DPDT. 


A metal enclos . _ ¢ VOLTAGE RANGE: DC: 6 to 220 V. 
€ enclosure keeps out shop dust and AC: 6 te 230 V. 


dirt. The phenolic base meets all U/L require- COIL RESISTANCE: 30,000 ohm 
ments for spacing and creepage distances. . . maximum. 


and the DPDT contact arrangement permits POWER REQUIRED: 1.5 W. mini- 
mum DC at 25° ambient. 6 W. 


a wide variety of circuit variations. maximum. 


For over 25 years, PaB has been building ee RANGE: —S5° C. 


relays, and modifying existing types, to suit TERMINALS: Screw type molded in 


specific applications. Write for new catalog phenolic base. 

ENCLOSURE: Special dust cover. 
DIMENSIONS: 2%" L. x 2 11/32” 
P&B Standard Relays are available at your local W. x3 5/32” H 

electronic, electrical and refrigeration distributors 


Potter & Bruanefiold, ine, ermezron. mons 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
Manvfacturing Divisions alse in Franklin, Ky. and leconia, N.H. 
See our catalog in Sweet's Product Design File. 


or engineering consultation. 











the recognition of the importance 
of the market for liquefied petro- 
leum gas as a fuel in small inter- 
nal combustion engines. 

Most of the transport truck or 
trailer manufacturers who had ex- 
hibits at the show featured high 
tensile welded steel tanks. The T-1 
construction, in which a high ten- 
sile steel is used instead of the 
usual structural steel, can ac- 
complish important weight sav- 
ings for the user—in amounts that 
will pay for the higher first cost 
within months. Delta Tank Manu- 
facturing Co., Inc., Baton Rouge, 
La., for example, gave some com- 
parisons from its own line. A 
7800 gal tank truck was _ rede- 
signed for construction in the 
higher-strength steel. The result- 
ing tank held about 10,300 gal but 
was lighter in tare weight by 
about 700 lb than the first trans- 
porter. Of importance here is the 
fact that a tank truck in the 10,- 
000-gal class has about the same 
capacity as a railway tank car, 
and so provides a unit that the 
producers like to deal with. 

Manufacturers of the _ trans- 
porters emphasized the improve- 
ment in welding procedures that 
have taken place in their plants 
to produce tanks in high strength 
steel. All welds are inspected by 
radiographic methods, and the en- 
tire structure is stress relieved as 
a part of the procedure. Several 
technical and industry organiza- 
tions have set up codes to insure 
proper fabrication methods; in ad- 
dition, manufacturers must com- 
ply with government regulations— 
federal, state, and local. One manu- 
facturer states that his truck tanks 
are produced to conform to nine 
different codes, five of them set 
up by states in his immediate 
trading area. 

While many fleets of commer- 
cial vehicles have for a long time 
used propane-burning engines— 
the Chicago Transit Authority has 
more than a thousand buses oper- 
ating on propane, for example— 
there is a rapidly growing market 
for the fuel in smaller engines. 
Both farm tractors and industrial 
lift trucks are using increasing 
amounts. For the lift trucks, the 
big advantage is in the ability to 
idle the truck for long periods 
without the engine carboning. 
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Indexing is controlled from a positive pin locked single-revolution 
index plate. A variable-index gear train connects the plate 
to the control worm through a keyed shaft. Rotation occurs 
only during index when the opposed control worm allows the 
drive worm to move. A continuously running motor does 
double duty; it provides the indexing power . . . and takes up 
all backlash in the unit through two slip-type clutches. All 
gears lock when the index pin locates into the plate. The 
table index can be from 21 to 250 divisions of a circle 
depending on pick-off gears used. 


New Positive-Index 
No-Backlash Table” 


COLOMIAL now offers truly positive parts positioning 
and indexing with no backlash at any time... works on 
most machine tools . . . already used in jet engine plants 
(turn page for a striking example) solving high precision 
index broaching problems. Fast, versatile, precise. And it 
stands up under the toughest service. Available in standard 
diameters of 11, 18 and 28 inches. Can be mounted on 
either horizontal or vertical cradles. Special diameters 
and sizes can be supplied to suit application. 


Write today for Bulletin JF-57 giving complete data. 





38.5 sec’s cycle 
time per slot 


common. 


How to Broach 
Tough Materials Fast 


Compressor disks for Ford J-57 jet engines are of 

tough stainless steel or titanium . . . yet call for close 

tolerances in machining and index.. This battery of a 

180-inch stroke COL@MIAL ElectroGear-drive machines is 

sap dadiiaptiie sebediak tity ts wid be used to produce all sixteen types of disks used by 

Ford on the machines which broach the dovetail slots of six- Ford. Average time per slot — including indexing — is less 


teen different compressor rings. With this equipment Ford gets than 40 seconds. 
longer tool life, better finish, and index precision measured in 
tenths. For this application, the universal table is set for a For the newest ideas in broaching make sure you get 


28-position index (for fixture details see reverse page) ING NEW . 
regularly. Let us know if are not 
Operation here is: shuttle in; broach at 30 fpm; shuttle out; BROACH G s SOY. Sar o you 


index (2 seconds). Broach returns (200 fpm); shuttle in; etc on the list. 
a 2 


BROACH & : MACHINE CO. 





Air Transportation 
Conference 


(Continued from page 69) 


At discharge rates which expend 


the stored energy in about one 
hour, the silver-zinc cells provide 
from 30 to over 50 watt-hours per 
pound, compared to less than 10 
watt-hours per pound from nickel- 
cadmium and lead-acid cells. Some 
other points made were: 1) Use 
of battery cases with pressure re- 
lief valves overcomes the detrimen- 
tal effect of altitude upon voltage 
and capacity. 2) Preload discharges 
are required to maintain close volt- 
age tolerances if the batteries are 
operated at elevated temperatures. 
3) Reliable battery performance 
can be maintained by periodically 
putting the batteries through a 
discharge-charge cycle and discard- 
ing those batteries that fail to ac- 
cept a preestablished minimum in- 
put. 4) Simplification of the power 
system and its maintenance is now 
possible through the use of a gas 
turbine-driven alternator or a pri- 
mary silver-zinc battery system. 

R. E. Smith, of Westinghouse 
Electric Corp., described an alter- 
nating current generator with a 
built-in silicon rectifier to supply 
de to aircraft. It is more environ- 
ment-free, will give more consistent 
performance, has simplified main- 
tenance because of the reduced 
number of parts, is more reliable 
because of the elimination of 
brushes, slip rings, and commuta- 
tors, and is more easily matched 
to the voltage regulator. Pointing 
out that maintenance has become 
a serious problem, and will be more 
so in the future with more complex 
electrical equipment in the plane, 
Mr. Smith called for programs to 
provide more reliability and sim- 
plicity of this equipment. 

There is no limit on altitude and 
speed of future aircraft, said T. B. 
Holliday, of the Holliday Co., and 
there will be a need for greater 
precision of control. This precision 
starts in the secondary power sys- 
tem—that used for purposes other 
than propulsion. With the trend 
toward producing thrust by a static 
device, as in rockets, the source of 
rotary power for electric genera- 
tors will be removed. A separate 
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17.7 per cent; and motor vehicles 
and parts by 1.6 per cent. 

The computer is operated by the 
Council for Economic and Industry 
Research, Inc., of Arlington, Va. 


and independent source of power 
will be needed in such vehicles, and 
he predicted that the airborne 
auxiliary power unit will have new 
importance in the future. 












AUTOMATION 
News Report 


(Continued from page 70) 


AUTOMOTIVE 
INDUSTRIES... 


is your News Magazine of 
Automotive and Aviation 


MANUFACTURING 


Production of tires and tubes will 
increase by 3.2 per cent; steel by 
3.3 per cent; structural metals by 
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Look at 
the work 


WE 
HANDLE! 


Here is an intricately formed 
tapered pin for off-road equip- 
ment. It weighs 40 pounds. Start- 
ing with heat treated 4” bar 
stock, three different tapers are 
turned, with all diameters ground 
concentric. Ends are hob- 
threaded, and one end drilled 
and tapped. Final operation is 
the cadmium plating of bottom 
taper. 


Overall Length 
17.187” 
17.197” 

Maximum Diameter 

3.750” 

> . ‘ 
Mass production of such dif- 

ficult parts as this is our spe- 
cialty. Behind it is 40 year's 
experience in metallurgical 
engineering, precision grinding 


Top and center 
topers: 1” per 
foot 


a 


Bottom taper 


2-19/32” per and uniform quality control. 
foot. — : : 
oot For information, send a wire, 

letter or print. We'd welcome 


one of your toughest problems. 


Experienced production on: KingPins « Wheel Studs 
Shackle Bolts « Shackle Pins ¢ Brake Anchor Bolts 
Countershafts « Idler Shafts « Stub Axle Shofts e Steer- 
ing Ball Bolts « Sth-Wheel Rocker Shafts « Water Pump 


Shafts - anything in the hardened and ground line, of 
any analysis steel, up to 4144” diameter 
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SAVE ENGINEERING TIME WITH DIRECTLY 
RECORDED PHYSICAL MEASUREMENTS 


Brush oscillographic systems simplify analysis of stress, strain, torque, other variables. 


HE USE of Brush direct-writing oscillographs is now 

T simplifying many new measurement problems where 
physical deformation occurs. 

By cementing a strain gage wire to the surface to be 

tested, resistance will vary with any dimensional change, 


DRAWBAR 


LOAD 


Location of gages for measuring torque 


and changes can be directly recorded on an oscillograph. 
Such recording is instantaneous and manual plot- 
ting of data is eliminated. New Brush oscillographs 
and related amplifiers provide excellent readability in 
recording a wide range of strain gage measurements. 


INSTRUMENTATION REQUIRED 

Gages incorporating the sensing wire can be obtained 
with paper or plastic as a base material. Likewise, trans- 
ducers which incorporate gages are available. These 
transducers convert physical phenomena such as pres 
sure, force, displacement, acceleration, torque, or load to 


= . 


a proportionate change in resistance. 

Output of the pickup element is fed into a Brush ampli- 
fier, then to a direct-writing Oscillograph. This provides 
you with an instantaneous, visible, reproducible, perma- 
nent record. Brush oscillographs offer a wide range of 


Brush portable oscillographs and amplifiers 


chart recording speeds — from 10 inches per day to 10 
inches per second. Variables from d.c. to 100 cycles per 
second can be recorded. 


SELECTION OF RECORDING EQUIPMENT 


A Brush representative can help you select the proper 
recording equipment from Brush’s complete line...cover- 
ing portable, rack-mounting, or bench-top console equip- 
ment... for 2, 4, or 6 channel recording... for either ink 
or combination ink and electric writing. In virtually any 
kind of measurement, you'll get the facts easier 
and faster with Brush equipment. 
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IBM NOISE REDUCTION PROGRAM 
EXPEDITED WITH 
BRUSH INSTRUMENTATION 


This section of the International Business Machines 
Corporation's Testing Laboratory gets facts on noise 
to ‘make office machines quieter. A Brush-Bruel & 
Kjaer Spectrum Recorder analyzes and records all 
sounds from 14 cycles to 36,000 cycles per second, in 
one-third octave steps. Unit operates automatically, 
presents data in a form most useful for noise reduc- 
tion. Described in booklet “Sound Measurements.” 











IS-CHALMERS FIELD MEASUREMENTS ANALYZE TRACTOR PERFORMANCE 


This mobile test setup furnishes data 
on weight variation, hydraulic system 
pressure variation, rear axle torque, 
drawbar load, time and distance 
traveled, rear wheel revolutions, engine 
speed, manifold depression—to provide 
useful performance data. 
Instrumentation includes four Brush 
Analyzers, two Brush Oscillographs, 
and strain gages, used as follows: 


Write Dept E-6, for new booklet “Strain Recording” 


Weight variation on front end: 4 strain 
gages positioned on a cantilever beam sup- 
port to cancel everything but bending move- 
ment. Data recorded on Brush Oscillograph. 


Pressure variation in hydraulic system: 
Pressure transducer measures pressure vari- 
ations to check additional weight as it is 
transferred to tractor rear wheels. Data 
recorded on Brush Oscillograph. 


Rear axle torque: Strain gage mounted 
rear axle, leads brought out through mer- 


BRUSH ELECTRONICS 


3405 Perkins Avenue, Cleveland 14, Ohio 


cury chamber pickup and data recorded on 
Brush Oscillograph. 


Drawbar load: Strain gage bridge mounted 
on plow hitch. Data recorded on Brush 
Oscillograph 


Time and distance, etc.: A fifth wheel on 
the implement serves as a measure of dis- 
tance and determining percent of slippage 
A contacting device on the fifth wheel ener- 
gizes event markers on the oscillograph 
charts. Other variables measured by tacho- 
meters and gages. 


OSCILLOGRAPHIC RECORDING SYSTEMS + SOUND INSTRUMENTATION » MAGNETIC COMPONENTS «+ PIEZOELECTRIC MATERIALS +» WEAPONS SYSTEMS 








News of the 


MACHINERY INDUSTRIES 


(Continued from page 120) 


proved because of special circumstances, such as 
the destruction of a defense plant by fire, special 
atomic energy jobs, special jobs of machine tool 
builders, or the impossibility of removing equipment 
without destroying it. 

As in the case of materiel in the supply systems, 
one of the difficult but high priority jobs for machine 
tools has been to find out exactly what tools the mil- 
itary departments own. 

To date, about 280,000 machine tools, costing $500 
or more each, have been inventoried. The total ac- 
quisition cost of this reported inventory was about 
$3 billion. We think this inventory is about 80 per 
cent completed. 

Much of the Defense Department equipment that 
is being used in current production is either worn, 
obsolete, or both. Replacement with modern and effi- 
cient tools would reduce current production costs. It 
would also improve our ability to increase production 
in an emergency, if that became necessary. 

Military departments have been directed to make 
plans for a definite replacement program, and funds 
for that purpose have been requested in the Fiscal 
Year 1958 budget which has been sent to Congress. 
The rate of replacement will undoubtedly be less 
than considerations of current production costs alone 
would dictate. However, if the funds are appropri- 
ated by Congress, we will be able to make progress 
in the right direction. We are now setting up proce- 
dures for selecting old equipment for replacement, 
so as to get the greatest return in reduced production 


costs. 


GROWTH—OR STAGNATION 
By Frederick H. Mueller 


Assistant Secretary of Commerce for 
Domestic Affairs 


iy is clear that the machine tool group is a key in- 
dustry in that form of large-scale mechanization 
for which we have had to coin a new word: automa- 
tion. If this country is to make progress it must in- 
crease its productivity. In fact, it must do so ever 
to maintain the present standard of living for the 
almost three million annual net increase in popula- 
tion estimated for the years ahead. 

It must produce about 40 per cent more goods and 
services by 1965 with only 14 per cent more people in 
the work force, according to recent testimony of the 
president of General Electric, Ralph J. Cordiner. 
This means more automation and more investment 
per worker. For we have to face the fact that, in 
certain service trades for instance, it’s a practical 
impossibility to achieve greater production per man- 
hour. 

This puts the problem of growth—or stagnation— 
squarely up to the production worker, production 
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manager, industrial salesman—and you in the stra- 
tegic phases of the machine tool industry and related 
metal-working and machine-designing industries. 

In a combined Census-B.L.S. release, it was re- 
ported that employment continued upward in March, 
reaching a record level for the month of 63.9 million. 
Unemployment fell to an estimated 2.9 million, 4.3 
per cent of the labor force and including 100,000 
temporary layoff and 80,000 waiting to start new 
jobs. Job gains were registered in both farm and 
non-farm sectors for the second consecutive month. 


SMALL BUSINESS 
By Wendell B. Barnes 


Administrator, Small Business Administration 


HERE is a conviction in Government that small 

business is of the greatest importance—is indeed 
the bulwark of our free enterprise—and in fostering 
their growth and progress we are immeasurably 
strengthening competitive enterprise and our coun- 
try’s future. 

The Small Business Administration has three prin- 
cipal responsibilities: To help small firms gain ac- 
cess to adequate credit on reasonable terms; to help 
them obtain a fair share of the Government’s orders 
and contracts; and to assist them with their man- 
agerial and technical production problems. 

Business is now at a very high level, and our pres- 
ent prosperity is only a prelude to a new age of 
boundless opportunities now being ushered in. 

Secretary of Labor Mitchell says that if our econ- 
omy continues to expand at recent rates, we will need 
to produce goods and services worth $560 billion in 
1956. A prominent professor of economics estimates 
it even higher, at $570 billion. 

A gross national product of $560 billion in 1965 
will require the employment of 74 million people— 
9 million more jobs than exist today. Think what a 
boost to purchasing power the creation of these mil- 
lions of jobs will provide, what it means to all busi- 
nesses, large and small. And on top of this our popu- 
lation is skyrocketing and may well hit 190 million by 
1965. 

There is, of course, as always, a need for caution. 
Many small firms are finding that despite generally 
satisfactory sales, it is difficult to maintain adequate 
profit margins. The answer is they must seek more 
efficiency. Outmoded equipment must go, sales organ- 
izations and business methods must be geared to 
modern needs. 

Perhaps of even greater significance than these 
forces for business expansion I have mentioned is 
the impact on our economy of the peaceful develop- 
ment of atomic energy that is already taking place. 
The Atomic Energy Commission estimates that by 
1980 atomic energy will be harnessed to produce 227 
million kilowatt hours of electricity. 

Already it is clear that the opportunities for small 
business in connection with the peaceful develop- 
ment of atomic power will probably involve the com- 
ponents, materials and services related to reactor 
construction and operation. 
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In forging machines- 


ro cer PRECISION 
you aust wave WEIGHT! 


are the HEAVIEST in the Industry 


ad 





Atcer 75 years of forging machine manufacture 
we think that we know most of the MUSTS that 
go into designing and building successful forging 


4 machines. One of those MUSTS is WEIGHT. 

= Ess vi E A Ni Only recently we have added still more strength 

OVER 100 TONS of CONTROLLED PRECISION in one of two spots on ACME XN Forging Ma- 
chines where greater rigidity will insure still 


greater accuracy and long term trouble-free 
operation. If you do not have the latest facts on ACME 
XN Forging Machines we invite you to determine for 
yourself just what progress has been made in modern 
forging machine equipment. Bulletin 956 tells the story. 


THE HILL ACME COMPANY 


ACME MACHINERY DIVISION  “AcWE" FORGING © THREADING © TAPPING MACHINES © ALSO 
ESTABLISHED 1882 MANUFACTURERS OF “HILL” GRINDING & POLISHING MACHINES 


HYDRAULIC SURFACE GRINDERS © “CANTON” ALLIGATOR SHEARS 
1209 W. 65th St., Cleveland 2, Ohio BILLET SHEARS © “CLEVELAND” KNIVES © SHEAR BLADES 
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|Engineers find Fy WSK “WW. Controls 


eliminate complicated mechanical linkages 


SIMPLICITY vs COMPLEXITY 


a 





COMPLEX MECHANICAL 
LINKAGE 


SIMPLE 
TRU-LAY 
PUSH-PULL 











Compare the TRU-LAY PUSH-PULL cable in the 
illustration with the mechanical linkage. PUSH- 
PULLS are simple, have but one moving part, 
are noiseless and give lifetime service accuracy. 
Linkages are complex, made of many parts and 
wear at many points. Their use brings increas- 
ing backlash, lost accuracy and vibration. 


VERSATILE TO MEET THE TOUGH JOBS 
HOT JOBS =< 


TRU-LAY PUSH-PULLS will function 
under high temperatures. Are ideal 
controls for jet aircraft and indus- 
trial furnaces. 


COLD JOBS = 


TRU-LAY PUSH-PULLS will function 
accurately in cold as low as —70°F. 


WET JOBS —=4s—s—— 


TRU-LAY PUSH-PULLS are highly 
water-resistant by virtue of their 
construction 


ABRASIVE JOBS =" Sas —— 


TRU-LAY PUSH-PULL cables can be 
completely rubber-covered for extra 
protection. 




















TRU-LAY PUSH-PULLS will handle heavy, tough 

jobs with up to 1000 lbs. input. They are effec- 

tive controls for remote jobs 150 feet or more 

from the control point. They are frequently and 

successfully used in conjunction with electric, 
hydraulic and pneumatic controls. 


SHSSSSSSHSSHSHSSHSSSESSSESSSHSSSHSSSSHESHHESESEHSESHEHSSSHSESSESEESSEESESSEEEEEESSEESEESSESEEESESESESESEEEEEEE 


USED AS A DOOR INTERLOCK 
IN HIGH-VOLTAGE CABINET 


TRU-LAY PUSH-PULL 
cable insures high- 
voltage load is Orr 
before door can be 
opened. 

Saves Space 
because it is flexible 
as a wire rope and 
fits easily into lim- 
ited space. 

Easy to Install 
with a simple clip 
where loads are 
light—clamped at 
the conduit fittings 
with a machined 
bracket. 
Economical 
because it requires 
no maintenance. 
We have never 
known a TRU-LAY 
PUSH-PULL to wear 
out in normal use. 








CHECK THESE FEATURES 
AGAINST YOUR 
REQUIREMENTS 


ADAPTABILITY * Approximately 80% of instal- 
lations are met by standard anchorages, fittings 
and heads. Simple modifications meet almost 
every design requirement. 


ACCURACY * TRU-LAY PUSH-PULLS are precision- 
built products. Accuracy is inherent in the basic 
design and standards of quality. 


TROUBLE-FREE * TRU-LAY PUSH-PULLS are 
sealed against the entrance of dust, dirt or other 
foreign matter. The inner working member is 
lubricated for life. 


LONG LIFE « Every feature of TRU-LAY PUSH- 
PULL construction makes these controls strong, 
highly resistant to stretch and compression, yet 
extremely flexible. None has ever worn out in 
normal service. 


The six bulletins and booklets in the DATA FILE will answer 
many questions on PUSH-PULLS. Write for your copy. 


AUTOMOTIVE and AIRCRAFT DIVISION 


AMERICAN CHAIN & CABLE 


601-H Stephenson Bldg., Detroit 2 
2216-H South Garfield Ave., Los Angeles 22 * 929-H Connecticut Ave., Bridgeport 2, Conn. 
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@ Lord bonded rubber mountings are standard equipment for con- 
trolling the unusual vibration problems on all “air taxi” helicopters. 
These Lord suspension systems were designed specifically to (1) 
have built-in strength capable of supporting the entire weight of the 
craft in flight and (2) provide a resilient coupling for isolating the 
high frequency engine vibration and the low frequency rotor vibra- 
tion from the airframe. 

Lord mountings flew with the world’s first scheduled helicopter 
service and continue on all ships currently shuttling passengers on 
commuter-like schedules in and out of more than 20 nation-wide 
“air taxi’ ports. Lord mountings are used for engine, rotor and 
stabilizer supports as well as torque restrainers. 

It is only natural that Lord should produce this major contribution 
to the efficiency and performance of helicopters. Lord manufactur- 
ing has 30 years’ experience in engineering bonded rubber solutions 
for aircraft vibratory problems. Most modern aircraft today rely on 
Lord mountings for increased passenger safety and comfort. Con- 
sult with Lord—the leader in engineered vibration control. 
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Typical “air taxi 
installation of 
Lord Tube-Form 
mounting. 


“Air taxis Bell 47-J left Hiller 12-C 
right answer the growing problem of 
transporting passengers from city to airport 


and use Lord Mountings to control vibration. 


designers 

and producers 
0 of bonded 

rubber 
§ products 
since 1924 
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ATLANTA, GEORGIA - CEdar 7 -1123 DAYTON, OHIO - Michigan 8871 
BOSTON, MASS. - HAncock 6-9135 DETROIT, MICH. - TRinity 4-2060 
CHICAGO, ILL. - Michigan 2-6010 LOS ANGELES, CAL. - HOliywood 4-7593 
CLEVELAND, OHIO - SHadyside 9-3175 NEW YORK, N. Y. - Circle 7.3326 
DALLAS, TEXAS - Riverside 1 -3392 PHILADELPHIA, PA LOcust 4-0147 


anada Railway & Power Engineering Corporation Limited 


LORD MANUFACTURING COMPANY - ERIE, PA. 





AMERICAN 
MONORAIL 


teams with 
Udylite 


plates auto bumpers 
at Rheem Automotive plant 


Combined engineering skills resulted in 
substantially reduced handling costs for 
the plating of auto bumpers at the new 
Rheem Automotive plant at Fullerton, 
California. 


32 American MonoRail automatic dis- 
patch units move special Udylite 
bumper carriers on three monorail 
systems with 14 drop sections to main- 
tain continuous automatic plating. 


Let American MonoRail engineers com- 
bine to solve your handling problems. 


Write for Bulletin C-1. 








— Loading station where bumpers enter system. 
Bumpers move through nickel tanks. 


Inspection and unloading station. 


Member of Materials Handling Institute and Monorail Manufacturers Association 


For Power Driven Conveyors, Use Landahl Chainless Conveyors 


AMERICAN = | O WN oO R A | L COMPANY 


13147 ATHENS AVENUE, CLEVELAND 7, OHIO (IN CANADA—CANADIAN MONORAIL CO., LTD., GALT, ONT.) 
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The Principle That Builds Better Gears, Joints and Axles 


When DBG built their first automotive gear 
back in 1912, a principle was born: “Build 
an outstanding product at a competitive cost 
... but never sacrifice quality for price.” 

Word spread. DBG grew. People who asked 
us to design or build one product asked us to 
design and build other types. Result: now, 
you'll find DBG products in fields as diverse 
as aviation, automotive, instrument, road 


A subsidiary of the Gear Grinding Machine Company, Detroit, Michigan ° 
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building and heavy construction equipment. 
DBG quality is found in power take-off uni- 
versal joints and heavy duty drivelines . . . 
instrument gears and gears for giant off-the- 
road equipment. The result is a wide range of 
drivelines, bevels, gears and axles, and only 
a few are shown above! 

Why not capitalize on this experience? Write 
or phone foday. 


Drivelines 
Bevels 
Gears 


S7A 


DETROIT BEVEL GEAR COMPANY 
Producers of QUALITY GEARS, AXLES, UNIVERSAL JOINTS 


8122 Jos. Campau Avenue, Detroit 11, Michigan, TR 2-0200 
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This is the twenty-first of a series of advertisements dealing 
with basic facts about alloy steels. Though much of the in- 
formation is elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 
fundamentals from time to time. 


may fi nd it useful to review 


How Alloy Steels Respond 
to Induction Hardening 





In the now-popular induction- 
steel is first 


transformation 


hardening 
heated above the 
range by means of electrical induc- 
tion, then quenched as required. 
Special equipment is needed, and 
heat is developed as follows: 
High-frequency alternating cur- 
rent passes through a coil or induc- 
tor, with the result that a magnetic 
field is created in the coil. When the 
piece to be treated is placed in this 
field, it is heated rapidly by induced 
energy. With the various types 
of induction-heating equipment, the 
surface- or 


pre CeSS, 


process is capable of 
case-hardening to various controlled 
depths; however, through-harden- 
ing can be obtained with certain 
alloy steels. Ferrous metals that re- 
spond well to induction hardening 
include numerous grades of both 
alloy and carbon steels, as well as 
hardenable stainless steel and plain 
or alloyed cast iron. 

As a rule, when alloy steels con- 
taining no carbide-forming elements 
are heated by induction, the usual 
hardening temperatures can be used. 
But with alloy steels that do con- 
tain such carbide-forming elements 
as chromium, molybdenum, and va- 
nadium, the hardening temperature 
must be increased if shallow cases 
are required and the normal effect 
of the alloying elements is desired. 

Hardness obtained by the induc- 
tion function of the 
carbon content and prior structure, 
just as it is when conventional heat- 
ing methods are used. Nevertheless, 
higher surface-hardness values for a 
given carbon content have often 
been noted in parts subjected to 


process is a 


surface induction-hardening. The 
extra hardness may be as much as 
five Rockwell C points for steels of 
0.30 pet carbon. 

As pointed out previously, the 
induction method requires special 
equipment. However, it possesses 
several marked advantages, includ- 
ing speed of heating and cleanliness 
of operation. Pieces heated by in- 
duction are usually subject to a 
minimum of scaling and distortion. 
Moreover, induction-hardening 
equipment is very compact and 
therefore conserves floor space. 

If you would care to know more 
about the induction hardening of 
alloy steels, you are invited to com- 
municate with our technical staff. 
3ethlehem metallurgists have made 
a thorough study of the subject, in- 
cluding the many details of quench- 
ing and tempering. Call them if they 
can help you in any way. And 
remember, too, when considering 
sources of alloy steels, that Bethle- 
hem makes the full range of AISI 
standard grades, as well as special- 
analysis steels and all carbon grades. 


If you would like reprints of this series of adver- 
tisements from No. I through No. XX, please 
write to us, addressing your request to Publica- 
tions. Department, Bethlehem Steel Company, 
Bethlehem, Pa. The first 20 subjects in the series 
are now available in a handy 36-page booklet, 
and we shall be glad to send you a free copy. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
ire sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Nature’s Torture Chamber proves 
Skinner Solenoid Valves can really take it! 


Our laboratories put each Skinner Solenoid Valve 
through every conceivable test, but the real proof is given 
by trucks, buses, and farm, construction and materials 
handling equipment in all areas of operation—in the cold 
of the Rockies, the heat of the desert, the splash of rain 
and dirt, and the shock of rough roads in normal service 

Each day thousands of standard and specially designed 
Skinner Solenoid Valves are performing in the main 
arteries of hydraulic and pneumatic systems—controlling 
pressure—and vacuum-operated mechanisms. They do 
their jobs without a falter. 

These valves are not only the finest you can buy, but 
they offer exceptional conveniences and safety features. 
Such features -as stainless steel internal parts, soft syn- 


thetic inserts and spring-loaded plungers assure long life 
without fear of leakage or sticking. The valves are bubble- 
tight and designed to permit mounting in any position. 
UL-approved coils, standard or waterproof, will last 
indefinitely. 

You'll find many profitable uses for Skinner Solenoid 
Valves—to control the operation of cylinders, diesel racks, 
clutches, brakes, governors, transmissions; in heating, 
refrigerating, truck and passenger car air conditioning, 
fuel and air suspension systems—just to name a few. 

If you have a control problem, write us at Dept. 336 
and we will put an engineer to work solving it today. 

Remember, Skinner Solenoid Valves are “built to take 
it,” whether the going is smooth or tough 


Consult your Classified for the Skinner Factory Representative nearest you. 





ELECTRIC VALVE 


¥ DIVISION NEW BRITAIN 
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~IMKEN-DETROIT 


Todays Most Complete Line of Quality 





Whatever your requirements for 
highway or off-the-road equipment — 
Timken® offers you a full line of driv- 
ing, trailer and front axles... brakes 
and gear boxes... backed by over 50 
years of manufacturing experience 
and proven by continuing field and 
laboratory research. 


Proving the superiority of design, 





engineering features and quality that 
go into every Timken product is the 
Timken-Detroit Lightweight Tandem. 

















~Rockwvell Spring and Axle Co, 


Axlee and Brakes tor Commercial Vehicles 


84 
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TDA’ LIGHTWEIGHT TANDEM GIVES YOU... 


Greater Payload Capacity! Up 
to 700 pounds lighter than any 
other unit of equal capacity, this 
new TDA tandem will give you 
up to 26,000 extra ton-miles 
payload in every 75,000 miles of 
operation. 


TDA Parts Interchangeability 
means easier maintenance. Al- 
most all the parts in this new 
tandem~—gears, pinions, dif- 
ferentials and brakes—are inter- 
changeable with parts from 
Timken-Detroit standard single 
axles. This assures you more 
productive road time... faster, 
simpler, more economical main- 
tenance...and smaller parts 
inventory. 

TDA Inter-Axle Differential 
divides torque evenly between 
axles... yet permits wheels of 


one axle to revolve faster or 
slower than wheels of the other 
axle. This means both axles are 
doing equal amounts of work... 
driving parts and tires last 
longer. 

Driver-Controlled Lockout! 
With TDA Inter-Axle Differen- 
tial, the driver can obtain the 
advantages of straight-through 
drive under slick or icy condi- 
tions by locking out the differ- 
ential at any driving speed. 

Big, Dependable Hypoid Gears 
rotate in correct direction for 
maximum gear and bearing life. 


Plants at: Detroit, Michigan + Oshkosh, Wisconsin 


Utica, New York « Ashtabula, Kenton and 
Newark, Ohio * New Castle, Pennsylvania 


‘AXLES 


ROCKWELL SPRING AND AXLE COMPANY 


WORLD’S LARGEST MANUFACTURER OF 
AXLES FOR TRUCKS, BUSSES AND TRAILERS 





SHEFFIELD ELECTRONIC INSTRUMENTS 
Ti ic) | 4, ae 1 eo 
GAGE LABORATORY 


ASSURE 
IN YOUR 


i 


s| 
raat 


% 


ACCUTRON COMPARATOR 


os 


Amplifications (Dual): 1000/2000, 2500/5000, 


5000/10000, 10000/20000, 20000, 40000. 
Vertical capacity: 5%”. 
Gaging pressure (0z.): 2—4—8—16—40. 








ACCUTRON LEADCHEK 


Amplifications (Dual): 1000 2000, 2500/5000. 
Capacity: 10” dia.—36" long. Micrometer dial 
graduated to “tenths” 


ACCUTRON GAGE 

BLOCK COMPARATOR 
Amplifications (Dual): 10000, 20000, 20000 ‘40000, 
50000, 100000. Capacity: 0” —4”. 

Gaging pressure (oz.): 2—4—8—16—40. 





ACCUTRON INTERNALCHEK— 
MODEL N-7 


Amplifications (Dual): 
1000 2000, 2500, 5000, 
5000, 10000 

Gaging dia.: .370"—12". 
Gaging depth: 1%”. 


ACCUTRON RING 
CHECKING INSTRUMENT 


Amplifications (Dual): 1000, 2000. 
Min. size of work: 1” ID. Depth: 5%”. 


ACCUTRON INTERNAL 
DIMENSION GAGE 
Amplifications (Dual): 
1000/2000, 2500/5000, 
5000/10000, 10000 /20000, 
Capacity: 4%” —36%". 





ACCUTRON AMPLIFIER AND 
ELECTRO-JET PICK-UP UNIT 


ACCUTRON HORIZONTAL 
EXTERNAL COMPARATOR 


Amplifications (Dual): 
1000/2000, 2500/5000, 
5000/10000, 10000/20000. 
Gaging capacity: Up to 6”. 
Gaging pressure (oz.): 2— 
4—8—16—40. 


ACCUTRON HEIGHT 
INDICATOR 


Amplification (Dual): 1000/2000, Ver- 
tical range: 0” —26”. 








For Detaled Vukormatiou on any of these instruments, write to the 


Sheffield Corporation, Dayton 1, Ohio, U.S.A., Dept 4. 





urement for mankind 


Vertical capacity: 2%”. 
Vice capacity: 11 \4¢”. 
Microscope magnifica- 


tions: 200 x and 400 x. BN 
a 
Q- 





YOURS FOR THE ASKING... 


th AUTOMOTIVE INDUSTRIES 
EDITORIAL INDEX (Vol. 114-115) 


covering the issues from January 1 to June 15 and from July 1 to December 15, 1956, inclusive 


Your copy of the newly revised 
Editorial Index is now available. 
This handy Index saves valuable 
time in searching for specific sub- 
jects covered in the past issues of 
AUTOMOTIVE INDUSTRIES, 


and is made available to you as an 


The new Index quickly summarizes 
all the editorial articles alphabet- 
ically by subject along with page 
numbers and date of issues in 
which they appear. Articles are 
listed under several major classifi- 


cations with considerable cross-in- 


additional service. dexing for quick reference. 


Please send me, without charge the new AUTOMOTIVE INDUSTRIES 
Editorial Index covering the 12 issues from January | to June !5 
(Volume 114) and from July | to December 15, 1956, inclusive 


Mail Coupon today to (Volume 115). 


Editorial Department 
AUTOMOTIVE INDUSTRIES 


Chestnut & 56th Sts. 
Philadelphia 39, Pa. 


® 


Name 

Home Address 
City 
Company 


Company Address 


J A a, a A a | 


City 
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Today’s drilling problems on both 
standard and new metals require 
twist drills with something extra built 
into them. That’s why Continental 
drills are so acceptable to leading 
cost conscious production plants. 

Ask your industrial jobber. 








MAJOR PRODUCTION PLANTS PROVE LET 

CONTINENTAL DRILLS LAST LONGER! COUNT MOREHOLES 

SHOW YOU HOW 
10 CUT COSTS 


i 








cee 


= 
ADDITIONAL — 
PRODUCTION WITH 
CONTINENTAL DRILLS 


WAREHOUSES: 


NEW YORK LOS ANGELES 
50 Church Street 6551 a  —_ 
CO 7.5662 RA 3 


CONTINENTAL 
DRILL corporation 


555 W. Adams St., Chicago 6, Illinois 




















ORDINARY 
ORILL 

















TACOMA, WASH 
2006 Center Street é 
MA 7-3434 one 
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BIG BROTHER 
BENDER 


Model 888 


Ilustrated above are a few 
of the many forms that can 
be produced efficiently on 
the Multiform Bender. 


AIR OPERATED MODELS 
IN FOUR SIZES 


The heavy duty Big 
Brother Bender is designed 
for fabricating bus bars, 
brackets, fixtures, etc., with- 
out special tooling. Air 
controlled with finger cip 
response. Comes complete 
with dies, mandrels and 
wrenches —- punching and 
blanking dies extra. Will 
punch holes up to 1” and 
form material up to 4” 
thick by 4” wide. We also 
build smaller models, hand 
SMALLER or air operated, for bend.- 
MODELS ing materials up to “%” x 
AVAILABLE 14%”. 


Send for illustrated folder AMI-2 
J. A. RICHARDS C 903 North Pitcher S¢. 


Kalamazoo, Mich. 


142 


_ 


feslialt-\iel am - lea) ot 





up to 50% 


, 
and buy fully guaranteed merchandise. 


write for free samples and price list 


MINIATURE 
MOTORS 
AND 
SWITCHES 





seabury and broetigeaiees 4 


1518 West 7t/ li via, DU nkirk 2-5 40% 


always buy Sizes it’s guaranteed , 


Classified Advertisements 


CHAIN of SHELL STATIONS, W. North Carolina (11 owned, 4 
leased) Sales, one million dollars! Outlets in two counties with 
year round tourist patronage. Equipped complete for all. Expan- 
sion, opportunity & unlimited potential! Write for details. Ref. 
9019 


wholesale & retail. (A chain of six stores in 

approximately $800,000. Asking price of 

inventory $300,000 and $97,000 
Dept. 24,077 


AUTO PARTS, 
Idaho & Oregon.) Gross, 
$400,000 includes approximate 

equipment! Established 28 years 


Ana, Calif. (Complete 
& retail. 


Profit : 


PARTS & SERVICE, Santa 

diversified oper.) Wholesale 

opportunity! Retiring. 
: 24,206. 


AUTOMOTIVE 
motor overhaul shop with 
Established in 1918 Exceptional 
$54,377. Write for complete details. Ref 


CHAS. FORD & ASSO., INC. 6425 Hollywood Blvd., Los Angeles, 


Calif 





® 


BUY BONDS 
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pay him 
to work 


for YOU... 


TUTHRILL 
SPRING engineer 


He knows how to make leaf springs serve your 
purposes better, more economically. He knows 
more answers than there are in the book — be- 
cause he has all the Tuthill know-how gained in 
76 years of building and improving leaf springs 
and their application. 

ASK HIS ADVICE... 


TUTHILL 


SPRING CO. 


760 West Polk Street, Chicago 7, Illinois 


without obligation! 


ee ae 


ie “specs. 7/16" - A1/# Bok leis 











special lorge stock yeors of — a 
machines of material experience igh quality 
low prices 














STAMPINGS 


Produced economically in our modern 


plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIPMENT, 
AIRCRAFT, AGRICULTURAL INDUSTRIES 
AND OTHERS; will boost your output at 


material savings. 


Our production, engineering and tcol-room 
facilities are geared to the volume usage of 
your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Penn. Ave. 
Lansing 4, Michigan 


ESTABLISHED 1914 
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Here are a few samples made to customers specifications . . 
Our batteries of special high-speed multi-spindle, automatic 
machines make possible fast and accurate production of 
hexagon nuts of non-standard height and special shape 
from carbon or alloy steel, Naval bronze or other non- 
ferrous metals; also AN 310 through AN 335 as per latest 
Airforce specifications. Very often the special nut you require 
may be similar to one we are already making and a ‘simple 
modification would result in a price advantage and quicker 
deliveries to you . . Send us your, blueprint and particulars 
—let us quote on your requirements .. We also have a 
catalog that contains complete specifications, engineering 
data and prices regarding our standard nuts. 


*Also 12 Pointer brochure on request. 


Standard 
NATIONAL Serene re af pie 
MACHINE 


Hexagon Mats...” Wuglock 
PRODICTS wee ada 
GS Oe M. RcA. N ¥ 





American Chain & Cable Co. 
American Monorail Co. 
Automotive & Aircraft Div. 


Automotive Industries Editorial Index 


Baldwin-Lima-Hamilton (Electronics 

& Instrumentation Div.) 
Bendix Aviation Corp. 

Products Div. 
Bendix Westinghouse Automotive 

Air Brake Co. 5 
Bethlehem Steel Co 136 
Binks Mfg. Co. 104 
Black & Decker Mfg. Co. 103 
Brown Corp. 127 
Brush Electronics Co 128-129 
Bullard Co. 7 
Burgess-Norton Mfg. Co. 116-117 


Chicago Pneumatic Tool Co. 46-47 
Cincinnati Milling Machine Co. 32 
Classified Advertisements 142 
Cleveland Steel Products Corp. 43 
Colonial Broach & Machine Co. 125-126 
Continental Drill Corp. 142 
Copperweld Steel Co. (Steel Div.) 9! 
Cotta Transmission Co. ! 
Cross Co. 12-13 
Curtiss-Wright Corp it 


Danly Machine Specialties, Inc 

Detroit Bevel Gear Co. 

Dow Furnace Co. 

du Pont de 
Elastomer Chemicals Dept. 
Photo Prod. Dept. 
Polychemicals Dept 


Nemours Co. 


Eaton Mfg. Co 
Enjay Co. 
Ex-Cell-O Corp 


(Valve Div.) 


Illinois Tool Wks. 
Ferguson Perforating & Wire Co. 
Ferry Cap & Set Screw Co. 


Fastex Div 


Goodrich Chemical Co., B. F. 
Goodyear Tire & Rubber Co. 
(Airfoam) 


Dept 


Products 
14-15 


Automotive 











Index to 
Advertisers 


This Advertisers’ Index is published as a convenience, 


and not as port of the advertising contract. Every 


core will be taken te index correctly. Ne allow- 


ance will be mode for errors or failure to insert. 


Great Lakes Steel Corp. 

Greenlee Bros. & Co. 

Gridley Machine Div., New Britain 
Machine Co. 107- 


Hannifin 
Hill Acme Co. 
Huck Mfg. Co. 


Corp. 


Illinois Tool Works 


International Nickel Co. 


Jones & Laughlin Steel Corp. 


Lansing Stamping Co. 

La Salle Tool Inc. 

Lavelle Rubber Co. 
Lindberg Engineering Co. 
Long Mfg. Div. 

Lord Mfg. Co. 


McQuay-Norris Mfg. Co. 
Magnethermic Corp. 

Mallory & Co., Inc., P. R. 
Mechanics Universal Joint Div. 
Minneapolis-Honeywell Regulator 


Co. 
Murray-Way Corp. 








National Machine Products Co. 143 
National Steel Corp. 101 
New Britain Machine Co. 

Gridley Machine Div. -108 


Ohio Knife Co. 
Ortman Miller Machine Co. 


Perfect Circle Corp. 
Potter & Brumfield Inc. 


Richards Co., J. A. 
Rotor Tool Co. 


SKF Industries, Inc. 21 
Schwitzer Corp. 73 


Seabury & Co. 142 
Seibert & Sons, Inc. 106 


Severance Tool Industry, Inc. 145 
Shakeproof-Fastex Div. 121 
Sharon Steel Corp. 25 
Sheffield Corp. 140 
Shuler Axle Co. Back Cover 
Simmons Fastener Corp. 10 
Skinner Electric Valve Div. 137 
Southern Screw Co. 109 
Standard Oil Co. (Ind.) 2nd Cover 
Standard Pressed Steel Co. 29 
Sterling Aluminum Products Inc. 99 


Texas Co. 4! 
Thompson Products Inc. 
Light Metals Div. 146 
Michigan Div. 16 
Timken Detroit Axle Div. 138-139 
Torrington Co. 88 
Tuthill Spring Co. 143 


Udylite Corp. 


Waldes Kohinoor Inc. 17 
Wausau Motor Parts Co. 114-115 
Westinghouse Electric Corp. 
Controls 23 
Industrial Heating Div. 118-119 


Wyman Gordon Co. 26 


Zollner Corp. 3rd Cover 
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MILLIONS OF MOLDED, 
EXTRUDED, CUT RUBBER 
PRODUCTS IN STOCK 


@ 4 
NATURAL HYCAR 


- 


ac 
3 


GRg 
Whatever your 


standard or custom 
needs, contact: 


MA 


> 
bo? 
Bury, gy sco8® 


oo 
NBOPRENP 


Kubler Company 


430 N. Wood St., Chicago 22, Ill. 
Representatives in Mil kee, Mi polis, 
St. Levis, Detroit and Dallas 





Technical Handbook 
for engineers and 
purchasing agents 
NOW AVAILABLE 
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AYP, ALON 


FINEST to the COARSEST 


IN PERFORATED METALS 
AND WIRE CLOTH 


and FERGUSON 
specializes in perhection 


When you need perforated metals, Ferguson 
is the place to send your requirements. Write 
to us about your specifications. We specialize 
in small perforations. 


FERGUSON PERFORATING & WIRE CO. 


130-140 ERNEST STREET, PROVIDENCE 5, RHODE ISLAND 
SEND FOR CATALOGUE 


NEW BALANCED CUTTING ACTION 


CN OILANCE 


ECARNO-MILLS 


THE ECONOMY MILL NEW DESIGN NEW CARBIDE 





Make your money count! Replace more 
H.S. Rotaries and Mounted Grinding Points. 








A NEW 
LOW PRICED 
HIGH CLASS 
PERFORMER 
% yYOuR 


) Made by the originator of ground- SPECIAL 


trom-the-solid Rotary Files, and pio- \ 
neer in this type of Carbide Mill, who \ DEBURRING 
PROBLEMS 

\ 


presently offer the largest range 
ARE SOLICITED 


(of standard types, shapes, and sizes. 
OPERATE EFFICIENTLY AT USUAL CARBIDE 


SPEEDS, YET PERFORM BEAUTIFULLY AT THE 

SLOWER SPEEDS OF STEEL CUTTERS CAN BE 
REGROUND 
aN 


SOLID 
CARBIDE 
CUTTING HEADS 


22 Shapes and 
Sizes Available 





FOR PRICES 


Severance TOOL INDUSTRIES INC. \ 


710 lowa Avenue, Saginaw, Michigan 


jousun WIRE, OR WRITE US seal 





Ask for a Severance Catalog today 



























































Outboard Motor Stern Bracket 


Carbon Pile Regulator 


Rocket 
Carrier Base 


ha 


Industrial Distributors 
3136 West 25th Street 
Cleveland 9, Ohio 
SHadyside 9-0900 


Mr. Robert J. Rodgers 


101 Homestead Duquesne Rd. 


Duquesne, Pennsylvania 


HObart 6-0866 








Motor End Frames Gas Meter Housing 


Aircraft Piston Torque Converter Fuel Pump Body 


© « 


Aircraft Fuel Pump Body Alternator Housing Aircraft Fuel System Casting 























ra 


Air Connector Outboard Propeller Band Saw Frame 








Pictured are just a few of the many diverse parts being designed and 
cast daily by versatile Thompson’s Light Metals Division. 

Let us quote now on your plans—show you how and where to sim- 
plify operations and cut costs. Write, wire or phone any of our repre- 
sentatives below or Dept. AI-6, Light Metals Division, Thompson 
Products, Inc., 2269 Ashland Road, Cleyeland 3, Ohio, 


You can count on 


Thompson Products — 


LIGHT METALS DIVISION 
2269 Ashland Road . Cleveland 3, Ohio 


MANUFACTURER’S REPRESENTATIVES: 


Mr. Richard M. Craver Zitzewitz & Crew Beemer Engineering Co. Mr. Richard F. Harrington 
6973 Glenmeadow Lane 700 N. Michigan Ave. 401 North Broad Street 2802 East 46th Street 
Cincinnati 37, Ohio Chicago 11, Illinois Philadelphia 8, Pa. Davenport, lowa 
REdwood 1-7312 MOhawk 42370 WaAlnut 2-0900 DAvenport 63427 
Stampress Engineering C.R. Campbell Sales Co. Mr. Ray Walker Mr. Paul B. Prough 

P. O. Box 545 P. O. Box #83 24 West Road 9929 Manchester Rd. 
Rochester, New York Winchester, Mass. Short Hills, New Jersey St. Louis, Missouri 
GReenfield 3-5423 UNiversity 4-4885 DRexel 9-2340 WOodland 1-7650 
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FRONT SECTION VIEW INSIDE SECTION VIEW 


NEW OUTSTANDING . Reverse angle designed top ring section with tapered flutes 


a ADVANTAGES OF dovetail locks in all directions. 
ZOLLNER DESICNED 2. Positive mechanical interlock prevents aad maugenyee. 
~“ MECHANICAL . Reduces weight 25% to 30% with lower inertia stresses. 
LOCK 


‘ . Provides visual inspection of bond as seen in ring groove. 


4. Increases surface areas carrying inertia load. 


MET, 
A UeSICauLy Lalia'| 
esa ANICALLy 
Zoliner lock 


STOPS! 


RING GROOVE WEAR 
IN HEAVY DUTY SERVICE 


“Sensational mileage” is the unanimous report 
of heavy duty engine builders and transport 
operators using Zollner “Bond-O-Loc”’ Pistons. 
Another great development by Zollner engineers, 
this super-mileage piston has a “Ni-resist” top 
ring groove section permanently incorporated 
with the double bond of both Al-Fin metallurgic 
and the exclusive Zollner mechanical lock. 
Separation failure is impossible. Ring groove 
wear problems are eliminated, blow-by 
prevented, oil consumption minimized, mileage 
to overhauls greatly increased. We suggest 

an immediate test of these sensational 
advantages for your engine. 


ZOLLNER 


ADVANCED 
ENGINEERING 


PRECISION 
PRODUCTION 


COOPERATION 


+ vi PISTONS 











THERE ARE NO BETTER AXLES, AT ANY PRICE! . 


Since 1915, Manufacturers of: One- cece Tubular Heavy-Duty Trailer 
Axles; Front Axles for Trucks, Busses, and Off-Highway Equipment; 


Low-Bed Machinery Trailer Axles; Heavy-Duty Vacuum and Air Brakes. 


SHULER AXLE COMPANY, Incorporated, LOUISVILLE, KENTUCKY 
SUBSIDIARY OF FULLER MANUFACTURING COMPANY 


SALES OFFICES in CHICAGO, DETROIT, OAKLAND and TULSA 
WEST COAST WAREHOUSE SOUTHWEST WAREHOUSE 
Oakland, California Fort Worth, Texas 


